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Abbreviation 

TABLE  1.4 

ABBREVIATIONS  FOR  MATERIAL  SYSTEMS 

Materials 

ALUM 

Aluminum  Alloys 

TITAN. 

Titanium  Alloys 

NICKEL 

Nickel-Base  Alloys 

STAIN.  STEEL 

Stainless  Steel  Alloys 

ALLOY  STEEL 

Steel  Alloys 

TABLE  1.5 

ABBREVIATIONS  FOR  ALLOY  CONDITIONING  AND  HEAT  TREATMENTS 

Abbreviation 

Condition/Heat  Treatment 

OQ 

Oil  Quenched 

ABQ 

Aus-Bay  Quench 

AC 

Air  Cool 

WC 

Water  Quench 

MA 

Mill  Anneal 

BA 

Beta  Anneal 

DA 

Duplex  Anneal 

RA 

Recrystallize  Anneal 

ST 

Solution  Treated 

STA 

Solution  Treated  And  Aged 

TABLE  1.6 

ABBREVIATIONS  FOR  PRODUCT  FORMS 

Abbreviations 

Product  Form 

Sheet 

Plate 

Extrusion 

Forging 

Forged  Bar 

Billet 

Round  Bar 

Rolled  Bar 

Casting 

Weldment 

Disk 

Extruded  Bar 


TABLE  1.7 

ABBREVIATIONS  FOR  ENVIRONMENTAL  SYSTEMS 
Abbreviations  Environmental  System 


R.  T. 

L.  H.  A. 

Dry  Air 
H.  H.  A. 

Lab.  Air 
Dist.  H2O 
Dist.  Water 
3.5  PCT  Nad 
JP.4 

JP.4  -  Fuel 

S.  T.  W. 

S.  S.  W. 

S.  C.  S. 

F.  C.  S. 

Salt  Fog 
Temp. 


Room  Temperature  (65“F-80®F) 

Low  Humidity  Air  ( <  10%  RH) 

Low  Humidity  Air  ( <  10%  RH) 

High  Hvunidity  Air  (>  80%  RH) 

Laboratory  Air  {%  RH  unspecified) 

Distilled  Water 

Distilled  Water 

3.5%  Salt  Water  Solution 

JP-4  Aircraft  Fuel 

JP-4  Aircraft  Fuel 

Sump  Tank  Water 

Simulated  Sea  Water 

Shop  Cleaning  Solvent 

Field  Cleaning  Solvent 

Salt  Fog 

Temperature 


TABLE  1.8 

ABBREVIATIONS  FOR  SPECIMEN  DESIGNS 


Abbreviations 


Specimen  Design* 


CT 

NB 

WOL 

CCP 

BWOL 

CANT 

TDCB 

CHAR 

PTSC 

SENT 

KfiBAR 

4-NB 

MCT 

CNT 

DCB 

BDCB 


Compact  Tension 

3Pt.  Notched  Bend 

Wedge  Open  Load 

Center  Cracked  Panel 

Bolt  Loaded-Wedge  Open  Load 

Cantilever  Beam 

Tapered  Double  Cantilever  Beam 

Charpy 

Part  Through  Surface  Crack 
Single  Edge  Notch  Tension 
Kg  Bar 

4  Pt.  Notched  Bend 

Modified  Compact  Tension 

Center  Notched  Tension 

Double  Cantilever  Beam 

Bolt  Loaded  Double  Cantilever  Beam 


*Also  note  that  when  "SG"  is  used  in  conjunction  with  a 
specimen  design,  the  specimen  is  side-grooved  along  the 
path  of  the  crack. 
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»NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 
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•NOTE-  NET  SECTION  3TRES3  EXCEEDS  BOX  OF  YIELD  STRENOTH.  VALUE  NOT  INCLUDED  IN  MEAN  DR  STD  DEV 


•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


8.9-72 


CHANGE  INEFFECTIVE  CRACK  LENGTH  -  A  A, 


..  s 

f  I 


ZZI^U 
UJ  Ulle  Z 

SS-CC 
OO^ul 
UJ  u  &U. 
0.  &  oul 
(jiM^ec 


gg&H 

•-2^ ' 

O  X  2  ^ 

92uS 

Z  C  UJ  s 

O  o  OL  S 

O  u.  (/)  O 


S  8  S  S  8  8 

(  ui/^  HM)  -“x  -  AiiSN3iNi  ssaais 


Figure  8. 9. 2. 5 
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CHANGE  IN  EFFECTIVE  CRACK  LENGTH 


ALLOY 

CONDITION/HT:  T651  1  SPECIMEN  THK:  .250" 

FORM:  EXTRUSION  SPECIMEN  WIDTH:  9.000"  “HZIZZ 

SPECIMEN  TYPE:  CCP  Kc(KsiV^): 

ORIENTATION:  L-T  REFERENCE:  DA00 1 
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Figure  8.9. 2.6 
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CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A, 
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Figure  8. 9. 2. 8 


TABLE  8.9. 3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3.1  INDICATING  EFFEC 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  7075 

CONDITION:  T6 
ENVIRONMENT-  R  T  i  H.  H.  A. 


DELTA  K 
(KSI*IN«^*i/2) 


MAX 


R=+0.  00 


DA/DN  IN.  /CYCLE) 

B  C 

R=+0  70 
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5. 
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70 
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5. 

00 
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00 

11 

9 

7. 

00 

20 

0 

8. 

00 

7. 

62 

31. 

5 

9. 

00 

11. 

9 

47. 

6 

10 

00 

16. 

8 

69. 

7 

13. 

00 

34 

6 

198 

A 

15. 

07 

51. 

1 

DELTA 

K 

B 

14. 

64 

336. 

ROOT  MEAN  SQUARE  7.  71  10  19 

PERCENT  ERROR 


LIFE  0.  0-0  » 
PREDICTION  0.  9-0.  B 
RATIO  0.  B-1  29 
SUMMARY  1.29-2.0 
(NP/NA>  >2.  0 


8.9-78 


CONDITION/HT:  T6 
FORM.  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION.  L-T 
FREQUENCY:  9.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH. 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  163" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:BW002 


AK  (MPA  v/rfi) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  >An) 


AK  (MPA  Vm) 

4  10  40 

"T~T"~rWl - 1  ■■■'  I  ^T' 

STRESS  RATIO  =  -•■0.  70 


v8  I 


4  10  40 


4  10  40 

AK  (KSI  v/m) 


Figure  8.9. 3.1 
8.9-79 


MATf.RIAL:  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT:  R  T 


TABLE  8. 9. 3. 2 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRFSS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 2  INDICATING  EFFECT 

OF  STRESS  RATIO 

UMJNUM  707  f) 


DELTA  K 


delta  K  B 
MIN  C 
D 


DELTA  K  B 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


R  T 

LAB  AIR 

/!') 

DA/DN  (10 

A 

D 

R-+0.  00 

R=+0  33 

a.  77 

3.  93 

5.  85 

2  55 

6.  00 

2.  74 

7.  00 

4.  20 

a.  00 

6  01 

9.  00 

4.  14 

8.  29 

10.  00 

5.  95 

11.  2 

13.  00 

11.4 

26.  1 

16.  00 

16.  3 

59.  5 

20.  00 

42.  6 

174 

25.  00 

137. 

430 

30.  00 

297. 

32.  86 

711. 

27.  54 

503 

9.  30 


a  85 


CONDITION/HT:  T6 
FORM:  0.  09"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREOUENCY:  13.30  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  71.6  KSI 
ULT  STRENGTH:  80.  1  KSI 
SPECIMEN  THK:  0.  090" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:86213 


AK  (MPA  -v/m) 

4  10  40  100 


AK  (KSI  y/ln) 


AK  (MPA  ^/rn) 


1  4  10  40  100 


AK  (KSI  -s/Tn) 


Figure  8.9. 3.2 


8.9-81 


TAHLF  8.9. 3. 3 


fatigue;  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  8.9. 3.3  INDICATING  EFFECT 

OF  FREQUENCY 


LIFE 

PREDICTION 
RATIO 
SUMMARY 
( NP/NA) 


O.  0-0  5 
0.  5-0  8 
0.  8-1  2E 
1.  25-2  0 
:-2  0 


8.9-82 


CONDITION/HT:  T6 
FORM:  0.13-  0.20"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  L-T 
STRESS  RATIO:  +0.  50 
ENVIRONMENT.  R.  T.  .  LAB  AIR 


YIELD  STRENGTH  74.7-  79.9  KSI 

ULT  STRENGTH;  00.  0-  86.  7  KSI 

SPECIMEN  THK  0.040-  0.200" 

SPECIMEN  WIDTH:  3.900-  11.500" 
REFERENCES; B6088,  MA009 


ALUM. 

ALLOY 


7075 


AK  (MPA 

4  10  40  100 


FREQUENCY  (Hz)  =  1.  00 


4  10  40  100 


FREQUENCY  (Hz)  =  10.  00 


AK  (MPA  \/rn) 
4  10  4 


4  10 


4  10  40  100 

AK  (KSI  >/m) 

Figure  8.9. 3. 3 
8.9-83 


4  10  t- 

AK  (KSI  v/Tn) 


10  ^  ^ 


10"*  1 
•o 


10'^  9 


10  "*  ™ 


TABLE  8.9. 3.4 


-^■•■TieUE  CRACK  GROWTH  RATES  AT  DEFI^4ED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  8. 9. 3. 4  INDICATING  EFFECT 

OF  FREQUENCY 


material-  ALLtMlNUr-l  7075 

CONDITION  T6 

ENVIRONMENT  R  T  . LaB  AIR 


DELTA  K 
(KSI«IN**l/2) 


DA/DN  (10**-6  IN. /CYCLE) 


A 


Q 


C 


D 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


r'(HZ)=  i  00  F<HZ)=  3.00  F(HZ)=  10.  00  FCHZ)  = 

O  10-30  00 


1  1  .  OS 

1  1 .  0(b 

21  4 

24  2 

5.  49 

8.  90 

2.  02 

10 

6.  00 

3.  13 

7.  00 

5.  75 

a.  00 

8  57 

9.  00 

114 

10 

10.  00 

14  0 

11 

13.  00 

31.  4 

3  -3.  6 

22.  0 

16 

16.  00 

52.  8 

52  8 

32.  B 

26 

20.  00 

103. 

92.  8 

60  0 

54 

25.  00 

244. 

148. 

144 

30.  00 

615 

378, 

393 

35.  00 

1629 

871. 

1076 

40-  00 

1562. 

2926 

50.  00 

5417 

20651 

35.  09 
21.  38 
50.  23 
53.  14 

1650. 

112 

9105. 

37570 

ROOT  MEAN  SQUARE  25.28  1.82  13.79  31.11 

PERCENT  ERROR 


LIFE  0  0-0  5 

PREDICTION  0.  5-0  8 
RATIO  O  8-1  25 

SUMMARY  1  25-2  0 
(NP/NA)  :2  O 


8.9-84 


n  fd  «J-  iTl 


CONDITION/HT:  T6 
FORM:  0.13-  0.  20"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
'STRESS  RATIO:  +0.  02 
ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  Vm) 

4  10  40  100 

I  - 1  '  I  '  IM'l 

FREQUENCY  {Hz)  =  1.  00 


4  10  40  100 


FREQUENCY  (Hz)  =  10.  00 


YIELD  STRENGTH:  74.  5-  79.  9  KSI 

ULT.  STRENGTH:  80.  0-  86.  7  KSI 

SPECIMEN  THK:  0.020-  0.200" 

SPECIMEN  WIDTH:  3.900-  11.500" 
REFERENCES:  86088.  MA009,  MA00e 


AK  (MPA  -v/m) 
4  10  4 


ALUM. 

ALLOY 


4  10 


4  10  40  100 

AK  (KSI  \/Tn) 

Figure  8.9. 3.4 
8.9-85 


4  10  ' 

AK  (KSI  -v/Tn) 


7ADLE  8.9. 3. 5 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3. 5  INDICATING  EFFEC' 

OF  STRESS  RATIO 

UMINUH  7075 


MATERIAL;  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT:  R  T  ,  H  H  A 


DELTA  K 
(KSI*IN*«1/.?) 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B; 


C 


4.  49 
1.  98 


2.  00 

2.  50 

3.  00 

3.  50 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 

15.  95 
2.  72 


A 

R^-tO  05 
.  2 A3 


.  456 
1  60 
4.  52 
8.  45 
11.8 
14.  9 
29.  9 

34.  5 


DA/DN  (10**-6  IN.  /CYCLE) 
D  C 

R=+0  50 

0408 


0432 

138 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


28  19 


32  77 


LIFE 

0  0-0  5 

PREDICTION 

0.  5-0  e 

RATIO 

0.  8-1  25 

SUliNARY 

1 .  25-2  0 

(NP/NA) 

>2  0 

8.9-86 

CONDITION/HT:  T6 
FORM:  0.  20‘'TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  9.00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  Vm) 

4  10  40  100 


4  10  40  10 


STRESS  RATIO  = 


YIELD  STRENGTH:  75.  0  KSI 
ULT.  STRENGTH:  81.  2  KSI 
SPECIMEN  THK:  0.  200" 
SPECIMEN  WIDTH:  3.  750" 
REFERENCES:BW001 


AK  (MPA  y/m) 

4  10  40 


4  10  40 


4  10  40  100 

AK  (KSI  v^) 


Figure 


8.9-87 


4  10  40 

AK  (KSI  vAn) 


ALUM. 

ALLOY 


7075 


TABLE  8. 9. 3. 6 


EATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DAT-i  ASSOCIATED  WITH  FIGURE  0.9. 3.6  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075 

CONDITION;  T6 


ENVIRONMENT 

R  T 

,  L  H  A 

DEI 

TA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(  KSI  «  IN«-»1  72  ) 

A 

D 

C 

R= • 1  00 

II 

+ 

o 

o 

o 

R=+0.  50 

A: 

7  21 

1  47 

DELTA  K 

B 

5  56 

.  51 

MIN 

C 

4  1  1 

51 

D 

5.  00 

1  33 

6.  00 

.  742 

2  66 

V.  00 

1.  49 

4  41 

8.  00 

2  47 

2  61 

6  67 

9.  00 

3.  93 

4.  18 

9.  69 

10.  00 

5.  52 

6.  20 

13.  9 

13.  00 

12  0 

14.  8 

42.  0 

16.  00 

27  4 

26  2 

129. 

20.  00 

87.  9 

51  7 

476 

25.  00 

291. 

179. 

1392 

30.  00 

750, 

607 

35.  00 

1954 

40.  00 

5752 

A 

41.  22 

7659 

DELTA  K 

B 

32  61 

826 

MAX 

C: 

25  42 

1471 

D 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


09.  68 


9.  93 


13.  48 


CONDITION/HT:  T6 
FORM:  1.00"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  10.00  HZ 

ENVIRONMENT:  R.  T.  ,  L.  H.  A. 


AK  (MPA  v7n) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  M'I'I 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  \/m)  , 


YIELD  STRENGTH:  80.0  KSI 
ULT.  STRENGTH:  88.  0  KSI 
SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:MA007 


AK  (MPA  -x/m) 

4  10  40 


10° 

vs/ 

10' 

10’ 

10’ 

10'^ 

16' 

10-^ 

10‘ 

10"' 

10 

10® 

10' 

10‘° 

10'* 

STRESS  RATIO  =  +0.  00 


4  10  40  100 

■'1 . '  I  '  I'M'I - 1  '■  I  M'I'I 

STRESS  RATIO  = 


10' 

I 

Figure  8.9. 3.6 
8.9-89 


4  10  40 

AK  (KSI  v/m) 


10“*  1 
■o 


10'^  ^ 


10  (0 


TABLE  8.9. 3. 7 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTE^4SITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 9. 3. 7  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  7075 

CONDITION:  T6 

ENVIRONMENT;  R  T.  ,  3.  57.  N ACL 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

o 

o 

1 

(1 

a: 

R=+0  00 

R®+0.  50 

A 

5.  52 

4.  40 

DELTA  K 

B 

5.  55 

3  68 

MIN 

C 

4.  03 

2.  30 

D 

5.  00 

5.  62 

6.  00 

4.  77 

4.  85 

11.  3 

7.  00 

6.  59 

8.  16 

18.  1 

8.  00 

9.  96 

12.  5 

24.  8 

9.  00 

15.  3 

17.  B 

32.  0 

10.  00 

22.  9 

24.  3 

41.  0 

13.  00 

58.  4 

50.  6 

99.  8 

16.  00 

94.  6 

88.  9 

256. 

20.  00 

130. 

164. 

540. 

25.  00 

255. 

317. 

30.  00 

684. 

608. 

35.  00 

1842. 

1291. 

40.  00 

3446. 

3088. 

A 

40.  00 

3446. 

DELTA  K 

B 

46.  80 

7874 

MAX 

C 

24.  70 

844. 

ROOT  MEAN  SQUARE 

21.  00 

24.  09 

16.  59 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA> 


O.  0-0  5 
0.  5-0.  8 
0.  8-1.  25 
1.  25-2  0 
>2.  0 


8.9-90 


Sfa 


CONDITION/HT:  T6 
FORM;  1.  00 "TH  PLATE 
SPECIMEN  TYPE;  CCP 
ORIENTATION;  L-T 
FREQUENCY;  0.  10  HZ 
ENVIRONMENT;  R.  T.  .  3.  5X  NACL 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  r  IM'I - 1  '  I  M'lM  ' 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH;  80.0  KSI 
ULT.  STRENGTH;  88.  0  KSI 
SPECIMEN  THK;  0.250" 
SPECIMEN  WIDTH;  4.  000" 
REFERENCES  ;MA007 


AK  (MPA  v/m) 

4  10  40 


10° 

d) 

id‘ 

10’ 

10 

10'^ 

Id' 

10'^ 

10' 

10'^ 

10 

10'® 

10’ 

10° 

10*' 

10° 

® 

id‘ 

10' 

10' 

10'^ 

Id' 

lO-^* 

id 

10'^ 

■e 

10 

10® 

Id’ 

10'® 

10* 

STRESS  RATIO  =  -*-0.  00 


4  10  40  100 

■  I  '  I  '  I'I'I - 1  I  '  I 

STRESS  RATIO  = 


Figure  8,9. 3.7 


8.9-91 


4  10  40  100 

AK  (KSI  v/m) 


ALUM. 

ALLOY 


7075 


,0=1 


10'^  « 


10'^  « 


z 

^  -O 

10'^  « 
•D 


-  **•  ‘  ‘j*  *  • 


N.*** 


TABLE  8.9. 3.8 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 8  INDICATING  EFFECT 

OF  FREQUENCY 


MATERIAL;  ALUMINUM  7075 

CONDITION:  T6 

ENVIRONMENT:  R  T  ,  3.  57.  NACL 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

F(HZ)=  0.  10 

F(HZ>=  1.00 

F(HZ)**  10. 

A:  5. 

55 

3.  69 

DELTA  K 

B;  5. 

63 

4.  39 

MIN 

C:  5. 

57 

2.  62 

D: 

6. 

00 

4.  86 

5.  76 

3.  97 

7. 

00 

8.  15 

10.  3 

7.  99 

8. 

00 

12.  5 

16.  0 

12.  6 

9. 

00 

17.  8 

22.  5 

17.  4 

10. 

00 

24.  3 

29.  8 

22.  0 

13. 

00 

50.  7 

57.  2 

36.  5 

16. 

00 

89.  0 

95.  9 

57.  1 

20. 

00 

164. 

177. 

109. 

25. 

00 

317. 

357. 

253. 

30. 

00 

609. 

742 

567. 

35. 

00 

1294. 

1741. 

1076. 

40. 

00 

3078. 

4702. 

1663. 

A:  46. 

80 

7916. 

DELTA  K 

B:  40. 

16 

4865. 

MAX 

C:  42. 

38 

6275. 

D: 

ROOT  MEAN  SQUARE 

24.  10 

12.  25 

18.  40 

PERCENT  ERROR 


LIFE  0.  0-0.  S 

prediction  0.  9-0.  8 

RATIO  0.8-1.29 
SUHHARY  i.29-2.  0 

(NP/NA)  >2.  0 


CONDITION/HT:  T8 
FORM:  1.  00"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
.STRESS  RATIO:  -^0.  00 
/•ENVIRONMENT:  R.  T.  .  3.  5X  NACL 


AK  (MPA  v/m) 


FREQUENCY  (Hz)  =  0.  10 


4  10  40  100 

I  '  I  '  MI'I - 1  '  I  '  I'I'I 

FREQUENCY  (Hz)  =  10.  00 


YIELD  STRENGTH:  80.0  KSI 
ULT.  STRENGTH:  88.0  KSI 
SPECIMEN  THK:  0.  250" 
SPECIMEN  WIDTH:  4.  000" 
REFEnENCES:MA007 


AK  (MPA  v/m) 

-T~^ 

FREQUENCY  (Hz)  = 


10° 

(D 

10' 

10’ 

10- 

10' 

10- 

10' 

10-^ 

10 

io' 

10- 

10' 

10- 

10'' 

10° 

® 

4  10 

I  '  I  'Tn'i — r~ 

FREQUENCY  (Hz)  = 


4  10  40  100 

AK  (KSI  v/m) 

Figure  8.9. 3.8 


8.9-93 


4  10  ^ 

AK  (KSI  v/^) 


ALUM. 

ALLOY 


7075 


10-  I 


lO"'*  1 
n 


10-  ^ 


lO'**  1 

T3 


:  .-I 


TABLE  8, 9-3, 9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8- 9. 3. 9  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T6&1 
ENVIRONMENT:  R  T.  H.  H.  A. 


DELTA  K 
(KSI*IN**1/P) 


DA/DN  IN.  /CYCLE) 

ABC 


R=+0.  33 


R=+0.  80 


DELTA  K  B 
MIN  C 
D 


2.  23 
1.  29 


00626 


.  0234 


DELTA  K  B 
MAX  C 
D 


1. 

30 

0253 

1. 

60 

0924 

2. 

00 

206 

2. 

50 

0678 

433 

0. 

00 

227 

965 

3. 

50 

593 

2. 

52 

4. 

00 

1. 

33 

6. 

76 

9. 

00 

4. 

29 

6. 

00 

8. 

76 

7. 

00 

13. 

8 

8. 

00 

18. 

8 

9. 

00 

23. 

5 

10. 

00 

27. 

8 

13. 

00 

42. 

7 

16. 

00 

76. 

1 

16. 

58 

87. 

3 

4. 

65 

14. 

4 

ROOT  MEAN  SQUARE  27.  35  25.  22 

PERCENT  ERROR 


LIFE  0.  0-0.  9  2 

PREDICTION  0.  9-0.  B  1  1 

RATIO  0.8-1  29  1  1 

SUNNARY  1.29-2.0 
(NP/NA)  >2.  0 


TABLE  8.9.3.10 


>>•< 

I*' 


i 

CSS-! 

KtiS 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
DF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 10  INDICATING  EFFECT 

OF  STRESS  RATIO 


V 


MATERIAL;  ALUMINUM 
CONDITION:  T651 
ENVIRONMENT;  R  T 

7075 

, LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN»*l/2) 

A 

B  C 

D 

R=+0.  02 

R=+0.  50 

A:  5.  43 

.  636 

DELTA  KB:  3.  97 

1.  00 

MIN  C. 

D: 

4.  00 

1.  05 

5.  00 

3.  04 

6.  00 

1.  09 

5.  28 

7.  00 

2.  50 

7.  65 

8.  00 

4.  30 

10.  7 

! 

9.  00 

6.  28 

15.  0 

10.  00 

8.  32 

21.  2 

13.  00 

15.  4 

61.  8 

16.  00 

27.  1 

179 

20.  00 

58.  L 

665. 

25.  00 

152. 

30.  00 

388. 

35.  00 

958. 

40.  00 

2267 

A:  49.  76 

7986. 

DELTA  KB:  22.  52 

3850. 

MAX  C; 

D. 

ROOT  MEAN  SQUARE 

39.  73 

11.  82 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
0.  5-0.  8 
0.  8-1  25 
1.  25-2  0 
>2  O 


8.9-96 


fell 


N  .V 


CONDITION/HT:  T651 

FORM:  0.30-  1.00"TH  PLATE 

SPECIMEN  TYPE;  CCP 

ORIENTATION:  L-T 

FREQUENCY:  0.  10-  30.  00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  73.  5-  78.  5  KSI 

ULT.  STRENGTH:  84.0-  84.  5  KSI 

SPECIMEN  THK:  0.  150-  0.500" 

SPECIMEN  WIDTH:  3.  900" 
REFERENCES:MA008.  MA00g 


ALUM. 

ALLOY 


7075 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 

I  '  I ' I'l'i — I  'I'r'IT 
STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/Tn) 


10° 

vs/ 

10' 

10’ 

10' 

10'^ 

10 ' 

-3 

10 

10' 

lO"* 

■f 

10 

10'^ 

10' 

10° 

10"' 

AK  (MPA  v/m) 

4  10  40 

T"T7Tn - r  ■'  I '’  I 

STRESS  RATIO  =  -*-0,  50 


4  10  40  100 

■  r  1  "I  MM'I - l~r-fT|i|i|' 

STRESS  RATIO  = 


Figure  8,9.3.10 


8.9-97 


4  10  40 

AK  (KSI  -s/Tn) 


10'^ 


TABLE  8.9.3.11 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3.11  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T651 


DELTA  K 
<KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 


A 


0 


C 


D 


E=  R.  T. 
S.  T.  W. 


A;  4.  29 

DELTA  K  B: 

MIN  C: 

D: 


.  197 


5.  00 

6.  00 
7.  00 


.  925 
2.  54 
5.  16 


A:  7.  62 

DELTA  K  B: 

MAX  C: 

O: 


8.  68 


ROOT  MEAN  SQUARE  18.  46 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1.25 
SUMMARY  1.25-2  O 

(NP/NA)  >2.  0 


CONDITION/HT:  T651 
FORM:  0.83"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  00 
FREQUENCY:  15.00  HZ 


YIELD  STRENGTH: 
ULT.  STRENGTH: 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:88140 


TABLE  8.9.3.12 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.9. 3. 12  INDICATING  EFFECT 


or  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T651 


DELTA  K 

DA/DN  (10-»*-6 

IN  /CYCLE) 

<KSI«IN«*i/2) 

A 

B 

C 

D 

E=  R  T. 

E=  R.  T. 

E=  R.  T 

E=  R  T 

DRY  AIR 

DIST.  WATER 

S.  T.  W. 

3.  57.  NACL 

A 

5.  81 

7B5 

DELTA  K  B 

6.  49 

2.  85 

MIN  C 

8.  71 

22.  1 

D 

6.  19 

1.  89 

A.  00 

.  974 

7.  00 

2.  37 

4.  46 

6.  47 

8.  00 

4.  38 

8.  31 

6.  12 

9  00 

6.  92 

12.  6 

24.  1 

9.  31 

10.  00 

9.  99 

17.  3 

30.  3 

22.  7 

13.  00 

24.  3 

38.  3 

51.  4 

73.  2 

16.  00 

98.  7 

105. 

94.  7 

A 

15.  70 

52.  2 

DELTA  K  B 

18.  17 

232. 

MAX  C 

19.  15 

321. 

D 

18.  87 

270 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


29.  98 


17.  02 


10.  39 


15.  10 


CONDITION/HT:  T651 
FORM:  0.63“TH  PLATE 

SPECIMEN  TYPE;  DCB 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  10 
FREOUENCY:  1.00  HZ 


YIELD  STRENGTH: 
ULT.  STRENGTH: 
SPECIMEN  THK; 
SPECIMEN  WIDTH: 
REFERENCESfl8140 


AK  (MPA  >/m) 


AK  (MPA  y/m) 


ENVIRONMENT:  R. 
DRY  AIR 


4  10  40  100 

I  '  v I'f'i — r~rrTw 

ENVIRONMENT:  R.  T.  , 

S.  T.  W. 


4  10  40  100 

AK  (KSI  v/ln) 


ENVIRONMENT:  R.  T 
DIST.  WATER 


4  10 


NT:  R.  ■ 


Figure  8.9.3.12 


4  10  i 

AK  (KSI  \An) 


8.9-101 


liu' 


TADLE.  8.9.3,13 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE  8.9. 3. 13  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 

7075 

> 

CONDITION;  T651 

DELTA 

K 

DA/DN  (10««-6  IN. 

/CYCLE) 

(KSI*IN*»l/2) 

A 

B 

C 

E=  R  r 

E=  R  T 

WATER  SATURATED 

ALT.  JP 

-4  FUEL 

JP-4  FUEL 

DIST. 

WATER 

A; 

11. 25 

11.4 

DELTA 

K 

B: 

9.  25 

10.  6 

MIN 

C; 

0; 

10.  00 

12.  5 

13.  00 

17.  9 

26.  1 

16.  00 

43.  7 

60.  5 

A; 

19.  59 

204. 

DELTA 

K 

B: 

19.  37 

167. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


14.  72 


20.  29 


PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O 

0.  5-0.  8 
O.  8-1.  25 
1.  25-2.  0 
>2  O 


8.9-102 


CONDITION/HT:  T851 
FORM.  0.83"TH  PLATE 
SPECIMEN  TYPE:  DCB 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  10 
FREOUENCY:  1.00  HZ 


AK  (MPA  y/m) 

4  10  40  100 

I  b  I  n-nTn — i 

’  -  ENVIRONMENT:  R.  T.  , 

WATER  SATURATED  JP-4 
-2  ~  FUEL 


o  lO** 


4  10  40  100 

I  '  I ' I'i'i — r-n"wr" 

ENVIRONMENT: 


J  10^ 


4  10  40  100 

AK  (KSI  >/Tn)  . 


YIELD  STRENGTH: 
ULT.  STRENGTH: 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:88140 


10° 

(D 

10 

10’ 

10 

10'^ 

10  ‘ 

10'^ 

10' 

10'^ 

io' 

10® 

10‘ 

10‘° 

10' 

10° 

® 

10' 

10’ 

10' 

10'^ 

io' 

10'^ 

10' 

10'' 

io‘ 

10® 

io’ 

10® 

10* 

AK  (MPA  v/m) 

4  10  40 

b  I  ' j ' I'Mi — I  '  r'M 

_  ENVIRONMENT:  R.  T.  . 
ALT.  JP-4  FUEL  AND 
2  ~  PI ST.  WATER  _ 


4  10  40 

■  I  '  ni'i'i — tt-tt 
ENVIRONMENT: 


Figure  8. 9. 3-13 


8.9-103 


4  10  40 

AK  (KSI  Vm) 


ALUM. 

ALLOY 


7075 


V  :  •::y:  :v.^ 


■PMP.  JPJ ,  j  j  I'  L*.  'M'  ;  I 


i 


\.N  .-• 
s*.-. 


TABLE  8,9.3,14 

FATIQUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8,9,3,14  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T651 


7075 


CONDITION/HT;  T651 
FORM:  0.  63“TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION  T-L 
STRESS  RATIO:  -^0.  10 
FREOUENCY:  0.  10  HZ 


YIELD  STRENGTH: 
ULT.  STRENGTH: 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:88140 


AK  (MPA  -v/m) 

4  10  40  100 

I  '  I  '  I'I'I - 1  M'I'I'I 

ENVIRONMENT:  R.  T.  , 
WATER  SATURATED  JP-4 
FUEL 


4  10  40  100 

I  '  1' I'I'I  I  M'I'I'I 

ENVIRONMENT:  R.  T.  . 

S.  T.  W. 


AK  (MPA  Vrn) 
4  10  4( 

I  'THTn — i—n 

ENVIRONMENT:  R.  T 
DIST.  WATER 


10° 

10 

10’ 

10' 

10'^ 

10 

-3 

10 

10 

10“ 

.1 

10 

10® 

10' 

10® 

10'' 

4  10  41 

I  M'i'i — r~n 

RONMENT:  R-  T 


4  10  40  100 

AK  (KSI  v/Tn) 

Figure  8.9.3.14 


4  10  4 

AK  (KSI  V  in) 


8.9-105 


MATERIAL:  ALUMINUM 
CONDITION:  T651 


7075 


DELTA  K 
(KSI*IN**l/2) 


E=  R.  T. 
DRY  AIR 


DA/DN  (10**-6  IN.  /CYCLE) 


E=  R.  T.  E=  R.  T. 

DIST.  WATER  S.  T.  U. 


E=  R.  T. 

3.  57.  NACL 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 


3.  96 

5.  58 

3.  53 

3.  38 

.  158 

3.  50 

4.  00 

.  187 

5.  00 

2.  16 

6.  00 

4.  88 

7.  00 

6  84 

8.  00 

9.  54 

9.  00 

16.  1 

10.  00 

35.  6 

10.  25 

8.  82 
10.  94 

45.  4 

8.  38 


8.  88 
11.4 
18.  5 


33.  3 


.  517 


.  982 
8.  63 
18  6 
23.  6 
29.  4 
43.  9 
75  9 


.  246 
1.  98 
6.  03 
10.  3 
18.  4 
29.  6 
41.  1 


ROOT  MEAN  SQUARE 

18.  28 

4.  22 

21.  92 

21.  21 

PERCENT  ERROR 

LIFE  0.  0-0  5 

PREDICTION 

0.  5-0  8 

RATIO 

0.  8-1.  25 

SUMMARY 

1.  25-2.  0 

<NP/NA) 

>2.  0 

8.9-106 

YIELD  STRENGTH; 
ULT.  STRENGTH: 
SPECIMEN  THK; 
SPECIMEN  WIDTH; 
REFERENCESS8140 


S 


TABLE  8.9.3.16 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.16  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T651 

7075 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN»*l/2) 

A 

B 

C 

D 

E=  R.  T. 

E=  R  T 

E=  R.  T 

DIST.  WATER 

WATER  SATURATED 

ALT.  JP-4  FUEL 

JP-4  FUEL 

S(  DIST.  WATER 

A:  6.  27 

6.  51 

DELTA  KB:  3-  50 

.  444 

MIN  C:  2.88 

597 

D: 

3.  00 

.  740 

3.  50 

444 

1  13 

4.  00 

.  851 

1.  31 

5.  00 

3  39 

2.  52 

f 

6.  00 

5  49 

9.  11 

7.  00 

10.  1 

7.  14 

14.  2 

8.  00 

14.  9 

10.  3 

14.  6 

9.  00 

22.  0 

18.  5 

10.  00 

36.  6 

43.  6 

A:  11.  15 

81.  4 

DELTA  KB:  10.  23 

55.  1 

MAX  C:  8.30 

20.  0 

D: 

ROOT  MEAN  SQUARE 

6.  97 

13.  51 

12.  76 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  b 
O.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2.  0 


8.9-108 


TABLE  8.9.3.17 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.9.3.17  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL.  ALUMINUM 
CONDITION:  T651 


7075 


DELTA  K 
(KSI*IN**l/3> 


DELTA  K  B 
MIN  C 
D 


5.  U 
7.  10 
b.  41 

5.  23 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 


DA/DN  (10#*-6  IN.  /CYCLE) 


E=+  175F 
DRY  AIR 


E=+  175F 
JP-4  FUEL 


5.  35 


2.  88 
4.  83 


10.  O 
12.  1 


E=+  175F 
DIST.  WATER 


2.  13 


4.  88 
9.  55 
13.  4 
19.  3 
33.  0 


E=+  175 
3.  57.  MAC 


6.  06 

12.  3 
22.  9 
34.  2 

44.  1 
51.  5 


DELTA  K  B 
MAX  C 
D 


7.  00 
9.  99 
11.  51 
11.  40 


4.  83 


30.  2 


ROOT  MEAN  SQUARE 

19.  87 

12  94 

28.  74 

PERCENT  ERROR 

PREDICTION  O.  5-0.  8 
RATIO  O.  8-1  25 

SUMMARY  1.25-2  0 
(NP/NA)  >2.  O 


57.  4 


8.9-110 


r 


TABLE  8.9.3.18 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 9. 3. 18  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7075 

CONDITION;  T651 


DEl.TA  K 
(KSI*IN**l/2) 


A 


DA/DN  (10**-6  IN.  /CYCLE) 

D  C  1 


E=  R.  T. 
DRV  AIR 


E*  R  T. 
DIST.  WATER 


E=  R.  T. 
3.  5yL  NACL 


A 

5.  35 

2  74 

DELTA  K  B 

4.  90 

3.  16 

MIN  C 

5.  19 

7.  56 

D 

5.  00 

3.  21 

A.  00 

7.  19 

5.  34 

11.9 

7.  00 

10.  3 

9.  90 

24.  9 

8.  00 

15,  7 

15.  5 

31.  1 

9.  00 

24.  9 

23.  7 

38.  0 

10.  00 

39.  7 

38.  8 

60.  2 

A 

10.  31 

45.  9 

DELTA  K  B 

10.  66 

57.  4 

MAX  C 

11.  28 

192. 

0 

ROOT  MEAN 

SQUARE 

21.  97 

9.  93 

17.  22 

PERCENT  ERROR 


LIFE  O.  0-0.  S 

PREDICTION  0.  5-0  8 

RATIO  0.8-1.25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.9-112 


CONDITION/HT;  T651 
FORM:  0.83"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION  T-L 
STRESS  RATIO.  +0.  50 
FREQUENCY:  0.  10  HZ 


YIELD  STRENGTH: 
ULT.  STRENGTH; 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:S8140 


AK  (MPA  y/m) 


AK  (MPA  y/m) 


ENVIRONMENT:  R.  T.  , 
DRY  AIR 


4  10  40  100 

I  "  '■■r'  vv] — r  M  '  rvr~ 


10° 

vs/ 

10 

10’ 

10 

10  ^ 

10 ' 

10'^ 

10 

lO"* 

10 ' 

10'® 

10' 

10° 

10  ‘ 

10° 

® 

10  ‘ 

10’ 

10' 

10'^ 

lo' 

10-^ 

10 

lO** 

10 ' 

10° 

io’ 

10° 

10* 

ENVIRONMENT:  R.  T 
DIST.  WATER 


4  10 

I  '  I  '  I'l'l - 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v/Tn) 

Figure  8.9.3.18 
8.9-113 


4  10 

AK  (KSI  -v/Tn) 


TAULF:  8.9.3.19 


FATIOLiE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 19  I NDI CAT INQ  EFFEC 


OF  ENVIRONHENT 


MATERIAL: 

ALUMINUM 

7075 

CONDITION 

T651 

DELTA  K 

DA/DN  (10**-6  IN  /CYCLE) 

<KSI*IN*ttl/2) 

ABC 

E=  R  T 

WATER  SATURATED 

UP -4  FULL 

A 

4.  90 

3  86 

DELTA  K  B 

MIN  C 

D 

5.  00 

3.  88 

6.  00 

5  30 

7.  00 

8.  64 

8.  00 

13.  1 

9.  00 

17.  8 

10.  00 

26.  7 

A 

11.  02 

51 . 9 

DELTA  K  B 

MAX  C 

0 

ROOT  MEAN 

SQUARE 

13  01 

PERCENT  ERROR 

LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1.25 
SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.9-114 


CONDITION/HT:  T651 
FORM:  0.  63"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION  T-L 
STRESS  RATIO:  -^0.  50 
FREQUENCY:  0.  10  HZ 


AK  (MPA  -v/m) 

4  10  40  100 

I  '  I  '  I'I'I - 1  M'l'l'l 

ENVIRONMENT:  R.  T.  , 
WATER  SATURATED  JP-4 
FUEL 


4  10  40  100 

I  '  I  '  I'n - 1  I  I  '  I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >An) 


YIELD  STRENGTH: 
ULT.  STRENGTH: 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:88140 


AK  (MPA  -x/m) 
I  10  4 


10° 

® 

10 

10’ 

10' 

10'^ 

10 

10'^ 

10' 

lO"* 

io‘ 

10'^ 

10' 

10® 

10 

10° 

® 

10  ‘ 

10'’ 

10' 

10'^ 

-t 

10 

10-^ 

10' 

lO''* 

io‘ 

10'® 

io' 

10'° 

10* 

4  10 

I  '■pT'ni — 

ENVIRONMENT: 


4  10 

I  '  I  'I'I'I - 

ENVIRONMENT: 


4  10  ^ 

AK  (KSI  >/m) 


Figure  8.9.3.19 
8.9-115 


ALUM. 

ALLOY 


7075 


TADLE  8.9.3.20 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 20  INDICATING  EFFECT 

OF  FREQUENCY 


MATERIAL;  ALUMINUM  7075 

CONDITION;  T651 

ENVIRONMENT;  R  T  ,  3.  SX  NACL 


DELTA  K 
(KSI«IN*»l/3) 


DA/DN  (10**-6  IN. /CYCLE) 

A  B  C  D 


F(HZ)=  15.00 


A; 

DELTA  K  B; 

MIN  C; 

D; 

200.  00 


A 

DELTA  K  B 
MAX  C 


D 


ROOT  MEAN  SQUARE  0.  00 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.  B-1.25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  O 


CONDITION/HT:  T651 
FORM:  0.63"TH  PLATE 

SPECIMEN  TYPE;  DCB 
ORIENTATION:  T-L 
STRESS  RATIO:  +0.  50 
ENVIRONMENT:  R.  T.  ,  3.  5X  NACL 


YIELD  STRENGTH: 
ULT.  STRENGTH; 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:88140 


ALUM. 

ALLOY 


MATERIAL; 

ALUMINUM 

7075 

> 

CONDITION 

T651 

DELTA  K 

DA/DN  <10**-6  IN.  /CYCLE) 

•v  • 

<KSI*IN**l/2) 

■  *’,•  ■ 

A  B  C  D 

i 

E-  R  T. 

NITROGEN  GAS 

^v*,V 

A 

3.  78 

.  l;3B 

DELTA  K  B 

^y\- 

MIN  C 

vnPE 

D 

4.  00 

.  215 

■  -.•  • 

b'.  •'  ■ 

5.  00 

1.  09 

6.  00 

3.  23 

■/•V 

7.  00 

6.  29 

i  1 

a.  00 

C--3 

■  *  • 

A 

8.  80 

9.  66 

-  •  • 
-V-/ 

DELTA  K  B 

MAX  C 

ik 

0 

ROOT  MEAN 

SQUARE 

28.  25 

PERCENT 

ERROR 

CONDITION/HT:  TB51 
FORM:  1.00"TH  PLATE 

SPECJMEN  TYPE.  CT 
ORIENTATION  T-L 
STRESS  RATIO:  -^0.  50 
FREQUENCY:  20.  00  HZ 


YIELD  STRENGTH:  70.0  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK.  0.515" 

SPECIMEN  WIDTH:  1.031-  1.032" 

REFEPENCES:MR001 


ALUM. 

ALLOY 


7075 


10'^ 


10  “*  ^ 
•D 


10  ^  « 


10“*  1 
•D 


.V.-.  .N  . 


TABLE  8.9.3.22 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 9. 3. 22  INDICATING  EFFECT 

OF  FREQUENCY 


MATERIAL;  ALUMINUM  7075 

CONDITION.  T&51 

ENVIRONMENT;  R  T.  .  3,  5X  NACL 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 

ABC 


F(HZ)=  0.20 


A:  3.  33 

DELTA  K  B: 

MIN  C. 

D: 


1.  81 


3.  50  :  3.  09 

4.  00  ;  5.  24 


A;  4.  40 
DELTA  K  8. 

MAX  C: 

D: 


11.9 


ROOT  MEAN  SQUARE  24.  66 

PERCENT  ERROR 


LIFE  0.  0-0.  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25  1 

SUMMARY  1.25-2.0 
(NP/NA>  >2.  0 


CONDITION/HT:  TB51 
FORM:  1.00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
STRESS  RATIO:  *0.  50 

ENVIRONMENT:  R.  T.  .  3.  5*  NACL 


AK  (MPA  -v/m) 

4  10  40  100 

I'M  IM'I - 1  ' 

FREOUENCY  (Hz)  =  0.  20 


YIELD  STRENGTH:  70.  0  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.  5 1 4  ” 
SPECIMEN  WIDTH:  1.  029" 
REFERENCES:MR001 


4  10  40  100 

I  '  I  '  IM'I - 1  '  I  'I'I'I  ■ 

FREOUENCY  (Hz)  = 


4  10  40  100 

AK  (KSI  vAn) 


10° 

vs/ 

10' 

10  ' 

10' 

10'^ 

10  ‘ 

10-^ 

10' 

lO"* 

10* 

10'^ 

io' 

10’° 

io' 

10° 

® 

10' 

10' 

IO' 

10'^ 

-t 

10 

10-^ 

io' 

lO** 

io‘ 

10'^ 

10' 

10® 

10* 

1  4  10 

=  I  I  M I'I'I — r 

“  FREQUENCY  (Hz)  = 


Figure  8.9.3.22 
8.9-121 


4  10  ^ 

AK  (KSI  -i/in) 


10“  1 
*0 


TABLE  8,9.3.23 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 23  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T651 

7075 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

E=  R.  T. 

E=  R.  T. 

3.  57.  NACL, 

NITROGEN  GAS, 

.  20HZ 

20HZ 

A:  3.  99 

19.  3 

DELTA  K  B:  3.  41 

1.  02 

MIN  C: 

D: 

3.  50 

1.  04 

4.  00 

19.  5 

1.  21 

5.  00 

39.  5 

1.  86 

6.  00 

58.  9 

3.  03 

7.  00 

4.  96 

A:  6.  92 

73.  4 

DELTA  KB:  7.  75 

7.  13 

MAX  C: 

D. 

ROOT  MEAN  SQUARE 

15.  21 

15.  46 

PERCENT  ERRCM 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  2  3 

SUMMARY  1 . 25-2.  0 
(NP/NA)  >2.  0 


8.9-122 


>  L-V  A 


.%■  'w', 


CONDITION/HT:  T651 
FORM:  1.  00"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION  S-T 
STRESS  RATIO:  -^0.  50 
FREQUENCY: 


YIELD  STRENGTH:  70.0  KSI 
ULT  STRENGTH: 

SPECIMEN  THK:  0.510-  0.512" 

SPECIMEN  WIDTH:  1.022-  1.029" 

REFERENCES:MR001 


ALUM. 

ALLOY 


7075 


AK  (MPA  y/m) 


ENVIRONMENT.  R.  T. 
3.  5X  NACL,  .  20H2 


4  10  40 


ENVIRONMENT:  R.  T 
NITROGEN  GAS.  2 


4  10  ' 


10-^1 


10’  n 

■D 


4  10  40 

AK  (KSI  >/m) 


Figure  8.9.3.23 


4  10 

AK  (KSI  >/Tn) 


8.9-123 


LIFE 

0.  0-0  » 

PREDICTION 

0.  5-0  B 

RATIO 

0.  8-1  25 

SUMNARY 

1.  25-2.  0 

(NP/NA> 

>2.  0 

8.9-124 

CONDITION/HT:  T651 
FORM:  2.  50"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  ♦B.  02 

FREQUENCY:  1.  00-  30.  00  HZ 


AK  (MPA  Vm) 

4  10  40  100 

I  '  !  '  I '  I  'I - 1  '  '  I  '  I  'I'l 

ENVIRONMENT  R.  T.  , 

LAB  AIR 


4  10  40  100 

I'M  I'I'I - 1  '  I  '  I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  N/irt) 


YIELD  STRENGTH:  75.5  KSI 

ULT  STRENGTH:  05.0-  86.  5  KSI 

SPECIMEN  THK:  1.  250" 

SPECIMEN  WIDTH:  5.  000" 
REFERENCES:MA012.  MA011 


AK  (MPA  vm) 


4  10 

I  - 

ENVIFIONMENT 


1  4  10 

=  1  '  M  I  'Ml 

-  ENVIRONMENT: 


4  10  t- 

AK  (KSI  v/Tn) 


Figure  8.9. 3.24 
8.9-125 


ALUM. 

ALLOY 

1 

7075 


table  8.9.3.25 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 9. 3 . 25  INDICAT ING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

ALUMINUM 

7075 

CONDITION 

T65I 

ENVIRONMENT:  R,  T 

.  H  H  A 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

R  =  *-0.  33 

A 

4.  03 

222 

DELTA  K  B 

MIN  C 

D 

5.  00 

1.  05 

6.  00 

3.  06 

7.  00 

6.  53 

8.  00 

11.4 

9.  00 

17. 5  ft; 

10.  00 

24.  5 

13.  00 

48.  6 

A 

14.  95 

65.  5 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

16.  53 

PERCENT  ERROR 

LIFE 

0.  0-0.  9 

PREDICTION  0.  9-0. 

■ 

RATIO 

0.  8-1 

29  1 

SUMMARY 

1.  29-2. 

0 

(NP/NA) 

>2. 

0 

CONDITION/HT:  T651 
FORM:  2.  75"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY  20.00  HZ 
ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  y/rn) 

4  10  40  100 


^  4 

U  10 


4  10  40  100 


u  10 


10 


4  10  40  100 

AK  (KSI  >/Tn) 


YIELD  STRENGTH:  68.  0  KSI 
ULT.  STRENGTH:  79.6  KSI 
SPECIMEN  THK:  0.  247" 
SPECIMEN  WIDTH:  2.  000" 
REFERENCES:AL005 


AK  (MPA  y/m 


4  10  40 


.  •'VI.--.. 


iqure  8.9. 3. 2S 


8.9-127 


4  10  ^ 

AK  (KSI  -s/m) 


10  ‘  ^ 


10  “'  i 

n 


10  ^ 


10  “*  ^ 
TT 


TABLE  8.9.3.26 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  8.9. 3.26  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL; 

CONDITION 

ALUMINUM 

T(651 

7075 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

E^^  R  T  E=  R  T. 

L.AB  AIR,  /  5HZ  H.  H  A  ,  13.  3HZ 

A 

5.  84 

2.  54 

DELTA  K  B 

2.  93 

0897 

MIN  C 

D 

3.  00 

0968 

3.  50 

177 

4.  00 

342 

5,  00 

1  35 

6.  00 

2.  88  4  36 

7.  00 

5.  36 

8.  00 

8.  23 

9.  00 

11.4 

10.  00 

14.  9 

13.  00 

29.  a 

A 

14.  61 

43.  3 

DELTA  K  B 

6.  67 

8.  75 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

13.  54  14.  45 

PERCENT  ERROR 

LIFE  O.  0-0  5 

PREDICTION  0  5-0  8 

RATIO  0.8-1  25  4  1 

SUMMARY  1  25-2  O 

(NP/NA)  >2  0 


8.9-128 


AK  (KSI  v/7n) 


Figure  8.9.3.26 


AK  (KSI  v/in) 


8.9-129 


TABLE  8.9.3.27 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 27  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T651 
ENVIRONMENT:  R  T.  ,  DRY  AIR 


DELTA  K 
(KSI*IN**l/2) 


R=+0.  20 


DA/DN  (10**-6  IN.  /CYCLE) 


R=+0.  40 


DELTA  K  B 
MIN  C 
D 


200.  00 


DELTA  K  B 
MAX  C 
D 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0.  00 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
O.  5-0.  8 
O.  8-1.  25 
1.  25-2.  0 
>2.  0 


Ir:.'?  i 


0.  00 


8.9-130 


CONDITION/HT:  T651 
FORM:  3.  00"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION:  L-T 
FREQUENCY:  10.  00  HZ 

ENVIRONMENT:  R.  T.  ,  DRY  AIR 


AK  (MPA  v/m) 


STRESS  RATIO  =  +0.  20 


^  10'^ 
o  lU 


2  5 

10 
re 
■D 


— 

— 

□ 

rn 

— 

□ 

Q 

— 

□ 

— 

~  1  ■  1  ■  1.1. 

1 _ 1  1  1  1  1  li 

1  4  10  40  100 

=  I  '  I  '  I'I'I - 1  '  I  M'l'l 

“  STRESS  RATIO  = 


^  10^ 


lO”!- 

V- 


4  10  40  100 

AK  (KSI  Vm) 


YIELD  STRENGTH:  70.  0  KSI 
ULT.  STRENGTH:  81.  0  KSI 
SPECIMEN  THK:  0.  625" 
SPECIMEN  WIDTH:  5.  500" 
REFERENCES:84360 


AK  (MPA  -v/m) 


STRESS  RATIO  =  +0.  40 


1  n  ^ 

(D 

1  u 

10' 

10' 

10'^ 

10' 

10-^ 

10  ‘ 

10 

10“ 

10'^ 

io‘ 

10' 

10-« 

10' 

I 


10° 

10 

10’ 

10' 

10'^ 

10 

-3 

10 

10' 

10'“ 

.( 

10 

10'^ 

10' 

10'® 

10"' 

4  10  40 

I'M  I'I'I — r“n^ 

STRESS  RATIO  = 


Figure  8.9.3.27 
8.  -131 


4  10  40 

AK  (KSI  -s/Iri) 


ALUM. 

ALLOY 


7075 


10  ^  -s 


10  re 

■D 


10'^ 


10  re 
•D 


TABLE  8.9.3.28 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 28  INDI CATING  EFFECT 

OF  ENVIRONMENT 


CONDITION/HT:  “651 
FORM:  3.  00"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION  L-T 
STRESS  RATIO:  -^0.  02 
FREQUENCY: 


YIELD  STRENGTH:  70.  2-  75.  7  KSI 

ULT.  STRENGTH:  SI.  2-  85.  0  KSI 

SPECIMEN  THK:  0.750-  1.000" 

SPECIMEN  WIDTH:  5.  500" 
REFERENCES:84360 


AK  (MPA  Vm) 

4  10  40  100 

I  '  I  'IMT - 1  M'lM'l 

ENVIRONMENT:  R.  T.  , 

DRY  AIR 
1-10HZ 


4  10  40  100 

I  '  I  '  I'm - 1  'i'I'I'l 

1-10HZ 


AK  (MPA  -v/rn) 
4  10  4( 

N  t  I  '  j  I  I'n — r~n 

/  _  ENVIFiONMENT:  R.  T 
LAB  AIR 

-2  “  IHZ  _ 


10° 

10 

10’ 

10'^ 

10' 

10'^ 

io' 

10“ 

10 

10'^ 

10* 

10' 

10° 

10* 

4  10 

I  1  I'l'H - 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v/m) 

Figure  8.9.3.28 


4  10  4 

AK  (KSI  >/m) 


8.9-133 


TABLE  8.9.3.29 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.29  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL; 

CONDITION 

ALUMINUM 

T651 

7075 

DELTA  K 

DA/DN  (10«*-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

E-=  R.  r. 

DIST.  WATER 

A 

6.  96 

2.  62 

DELTA  K  B 

MIN  C 

D 

7.  00 

2.  68 

8.  00 

4.  07 

9.  00 

5.  64 

10.  00 

7.  41 

13.  00 

14.  5 

16.  00 

26.  8 

20.  00 

62.  6 

25.  00 

197. 

A 

29.  50 

598. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

30.  68 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  O.  5-0  8 

RATIO  0.  8-1  25 

SUMMARY  1.25-2  0 

<NP/NA)  >2  0 


8.9-134 


CONDITION/HT.  T651 

FORM:  3-  00"TH  PLATE  YIELD  STRENGTH: 

SPECIMEN  TYPE:  DCS  ULT.  STRENGTH: 

ORIENTATION  L-T  SPECIMEN  THK:  1.000" 

STRESS  RATIO:  ■>■0.02  SPECIMEN  WIDTH:  5.500" 

FREOUENCY:  1.  00-  10.  00  HZ  REFERENCES:84360 


8.9-135 


TABLE  8.9.3,30 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.30  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  7075 

CONDITION:  T6510 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 


A 

B 

E-  R .  T 

E=  R.  T 

L.  H  A. 

LAD  AIR 

A 

5.  67 

3.  60 

DELTA 

K 

B 

5.  11 

1.  53 

MIN 

C 

0 

6.  00 

4.  59 

5.  04 

7.  00 

7  58 

10.  3 

8.  00 

10.  3 

15.  4 

9.  00 

13.  0 

20.  0 

10.  00 

16.  1 

25.  0 

13.  00 

35.  5 

56.  0 

A 

14.  80 

67.  3 

DELTA 

K 

B 

14.  19 

87.  4 

MAX 

C 

ROOT  MEAN  SQUARE  S.  07  14.  31 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0  8  1 

RATIO  0.  8-1  25  1  3 

SUMMARY  1.25-2.0 
(NP/NA)  >2  0 


8,9-136 


CONDITION/HT;  T6510 
FORM:  0.  68‘’TH  EXTRUSION 

SPECIMEN  TYPE;  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  -*•0.  33 
FREQUENCY:  5.20  HZ 


AK  (MPA  -v/rn) 

4  10  40  100 


ENVIRONMENT:  R. 

L.  H.  A. 


4  10  40  100 


4  10  40  100 

AK  (KSI  \/m) 


YIELD  STRENGTH:  82.  4  KSI 
ULT.  STRENGTH:  90.  4  KSI 
SPECIMEN  THK:  0.626-  0.666" 

SPECIMEN  WIDTH:  3.004-  3.006" 

REFERENCES:AL005,  AL002 


AK  (MPA  Vm) 
4  10  4( 


ENVIFtONMENT.  R.  T 
LAB  AIR 


4  10  4( 


Figure  8,9.3.30 


4  10  41 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


8.9-137 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


16  27 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

<NP/NA) 


O.  0-0  5 
0.  5-0.  8 
0.  8-1  25 
1.  25-2  0 
>2  0 


8.9-138 


■■  .N  .V  . 


CONDITION/HT:  T8510 
FORM:  3.  50 "TH  EXTRUDED  BAR 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  5.  20  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  -x/m) 

4  10  40  100 


STRESS  RATIO  =  +0.  33 


4  10  40  100 


4  10  40  100 

AK  (KSI  -v/Tn) 


YIELD  STRENGTH:  75.7  KSI 
ULT  STRENGTH:  85.  4  KSI 
SPECIMEN  THK  0.  751 " 

SPECIMEN  WIDTH:  3.003-  3.005' 

REFERENCES AL005 


AK  (MPA  Vm) 


4  10 


4  10 


Figure  8.9.3.31 


8.9-139 


4  10  ^ 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


7075 


TABLE  8.9.3.32 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 9. 3. 32  INDICA  ING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T651 1 
ENVIRONMENT:  R  T  ,  LAD  AIR 


DELTA  K 
(KSI*IN**1/L') 


DA/DN  IN  /CYCLE) 

ABC 


R  =  -l.  00 


R--0,  50 


R=+0.  01 


A:  3  32 

DELTA  KB:  3. 72 

MIN  C:  3.  46 

D: 

3.  50 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 
20.  00 
25.  00 
30.  00 
35.  00 

A:  19.  42 

DELTA  KB:  26.  40 

MAX  C.  35.27 

D 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


1B7 


.  209 
334 


1.  03 

2.  66 

2 

5.  12 

5 

8.  13 

7 

11.  5 

10 

15.  1 

13 

26.  4 

25 

34.  5 

34 

52 

126 

34.  7 

176 


9.  35  10 


192 

140 

.  149 

197 

310 

648 

976 

42 

2.  27 

05 

4  27 

56 

6.  86 

3 

9.  86 

6 

13  2 

0 

24  8 

9 

40.  2 

2 

72.  1 

150. 

355. 

1034 


1  102. 


23  40 


LIFE  0  0-0  5 

PREDICTION  0  5-0  8 

RATIO  0  8-1  25  1  1  1 

SUMMARY  1 . 25-2  0 
(NP/NA)  >2  0 


8.9-140 


CONDITION/HT:  T6511 
FORM,  EXTRUSION 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY: 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  >/m) 

4  10  40  100 


4  10  40  100 

STRESS  RATIO  =  ^-0.  01 


YIELD  STRENGTH:  79.5  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.  244-  0.  252" 

SPECIMEN  WIDTH:  8.997-  9.  000‘ 

REFERENCES:DA001 


ALUM. 

ALLOY 


7075 


10° 

(D 

10  ’ 

10 

10  ^ 

10 

10  ^ 

10 

10"* 

10' 

10'^ 

10 ' 

10° 

10' 

1  4  10 

f:  I  '  I  '  I'I'I - 

~  STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  vAn) 


Figure  8.9.3.32 
8.9-141 


4  10 

AK  (KSI  -s/Tn) 


CONDITION/HT;  T6511 

FORM:  EXTRUSION 

SPECIMEN  TYPE:  CCP 

OR.rNTATION:  L-T 

F:J£OUENCY:  3.  00-  5.  00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


STRESS  RATIO  =  +0.  40 


—  10  ’ 


4  10  40  100 


STRESS  RATIO  =  +0,  90 


4  10  _40  100 

AK  (KSI  Vn) 


YIELD  STRENGTH  79.5  KSI 
ULT  STRENGTH: 

SPECIMEN  THK  0.  250-  0.  251  “ 

SPECIMEN  WIDTH  8.998-  9.000' 

REFERENCES DA001 


AK  (MPA  v^l 
4  10  40  1 


STRESS  RATIO  •  +0,  60 


I 


4  10  40  10 


I 


I 


Firmro  H  .  ■  ‘ .  1 . 4  3 


'j-14  1 


4  10 

AK  (KSI  v'  IF) 


ALUM. 

ALLOY 


7075 


TABLE  8.9.3.34 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 


ASSOCIATED  WITH  FIGURE  8.9. 3.  34  INDICATING  EFFECT 


DELTA  K 
(KSI*IN**l/2) 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T6511 
ENVlRONMENf:  R  T  ,  H.  H  A. 


7075 


R=+0.  05 


DA/DN  (10*«-6  IN  /CYCLE) 


R=+0  50 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B; 


C 


/ .  39 
3,  6S 


56.  72 
20.  47 


4.  12 


4.  00 

1. 

10 

5,  00 

3. 

07 

6.  00 

5. 

98 

7.  00 

9. 

64 

8  00 

6. 

12 

13 

9 

9.  00 

10. 

00 

18. 

7 

10.  00 

14. 

2 

24. 

2 

13.  00 

26. 

3 

46. 

4 

16.  00 

36. 

7 

82. 

7 

20.  00 

51. 

4 

176 

25.  00 

79. 

9 

30.  00 

139. 

35.  00 

280. 

40.  00 

607. 

50.  00 

2654. 

6148. 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


22.  37 


16  22 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
O.  5-0  8 
0.  8-1  25 
1.  25-2  0 

:2  o 


8.9-144 


CONDITION/HT:  T6511 
FORM:  EXTRUSION 
SPECIMEN  TYPE;  CCP 
ORIENTATION:  L-T 
FREQUENCY:  9.  00  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH:  81.  5  KSI 
ULT.  STRENGTH:  88.  6  KSI 
SPECIMEN  THK:  0.  150" 
SPECIMEN  WIDTH:  5.  950" 
REFERENCES:BW001 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


AK  (MPA  v^) 

4  10  40 

I  '-mM'l - 1  'IT 

STRESS  RATIO  =  +0.  50 


I 


I 


4  10  40 


I 


4  10  40  100 

AK  (KSI  >/Tn) 

Figure  8.9.3.34 


4  10  40 

AK  (KSI  >/Tn) 


8.9-145 


TABLr.  8.9.3.35 


MATERIAL.  ALUMINUM 
CONDITION.  T6511 
ENVIRONMENT  R  T 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
nr  STRESS  INTENSITY  FACTOR 


•ASSOCIATED  WITH  FIGURE  8.9.3.35  INDICATING  EFFECT 
OF  STRESS  RATIO 


H  7075 


S.  T  U 


DELTA 

K 

DA/DN  (10*-«--6 

IN.  /CYCLE) 

(KSHHN**1  /2) 

A 

B 

C 

R=-  +  0  01 

H=+0  80 

A: 

12.  98 

40  2 

DELTA  K  B: 

1 . 97 

130 

MIN  C : 

D 

2.  00 

138 

2.  50 

427 

3.  00 

1.  30 

3.  50 

3  33 

4.  00 

6.  96 

5.  00 

18  8 

6.  00 

36  0 

7.  00 

59.  0 

8.  00 

85  6 

9.  00 

103 

10.  00 

100 

13.  00 

40.  5 

16.  00 

68.  3 

A: 

17.  63 

88.  9 

DELTA  K  B. 

10.  00 

100  0 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
O.  5-0.  B 
O.  8-1  25 
1.  25-2  0 

>2  0 


1  76 


14  91 


CONDITION/HT;  T6511 

FORM;  EXTRUSION 

SPECIMEN  TYPE:  CCP 

ORIENTATION:  L-T 

FREQUENCY:  0.  50-  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH;  79.  5  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.246-  0.247" 

SPECIMEN  WIDTH:  9.000" 
REFERENCES:DA001 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  Vm) 

4  10  40 


4  10  40  100 

■i-TpiTn — r  '  r'TT'i  " 

STRESS  RATIO  = 


10° 

(D 

io’ 

10' 

10'^ 

10 

10'^ 

10 

lo" 

10 

10’^ 

10 ' 

10'° 

10' 

10 ' 

1  4  10  40 

=  I  I  1 1 1'i'i — r-T~p 
~  STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  Vln) 

Figure  8.9.3.35 


4  10  40 

AK  (KSI  -s/m) 


8.9-147 


TABLE  8.9.3.36 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 36  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075 

CONDITION.  T70 
ENVIRONMENT:  R.  T  , LAB  AIR 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R=-l.  00 

R==-0  50 

R=+0.  05 

A:  2.  6£> 

.  0  /92 

DELTA  KB:  2  60 

0860 

MIN  C:  2.  40 

.  0530 

D: 

2.  50 

.  0564 

3.  00 

.  0715 

120 

.  0806 

3.  50 

.  104 

.  148 

.  123 

4.  00 

.  190 

.  195 

199 

5.  00 

610 

.  534 

.  561 

6.  00 

1.  43 

1.  41 

1.  46 

7.  00 

2.  74 

2.  75 

3  16 

8.  00 

4.  57 

4.  43 

5.  58 

9.  00 

6.  93 

6.  37 

8.  34 

10.  00 

9.  81 

8.  52 

11  2 

13.  00 

21.  5 

16  5 

21  1 

16.  00 

37.  7 

28.  5 

36  3 

A:  16.  08 

38.  2 

DELTA  KB:  17.97 

40  4 

MAX  C:  16.  61 

40  8 

D: 

ROOT  MEAN  SQUARE 

13.  96 

21  32 

21  72 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  0  5-0  8 
RATIO  0  8-1  25 


CONDITION/HT:  T73 
FORM:  0.  50"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
.FREOUENCY:  20.00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  56.  0  KSI 
ULT.  STRENGTH:  67.  1  KSI 
SPECIMEN  THK:  0.  500" 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES:UD006 


10 


AK  (MPA  v/m) 

4  10  40  100 


10 


,-3 


^  -4 

O  10 
C 

Z  5 

10 

(0 


10 


10'^ 

10® 

© 

10^ 

10 


— 

f  '  T' MIT 

r 

'  I  M'l'l 

- =F 

— 

STRESS  RATIO  = 

-1.  00 

— 

- 

— 

J 

/ 

— 

:  / 

r 

— 

=  / 

— 

1  .1.1.1. 

_ 1  1  1 1  iiii 

— 

10' 


10' 


10 


10' 


10' 


■3 


10 


,•6 


1-3 


^  -4 

J  10 

c 

z 


5  10 
re 
•D 


10 


-5 


.-7 


10 


10' 


=  1  '  1  M'l'l  1  '  1  M'l'l  ^ 
~  STRESS  RATIO  =  ♦B,  05  ~E 

— 

— 

— 

— 

< 

— 

/ 

— 

:  J 

— 

1  ■  1  ■  I.i. 

1 _ 1  Li.l,tlL 

— 

10' 


,-3 


10 


r,-5 


4  10  40  100 

AK  (KSI  V^) 


AK  (MPA  -s/m) 

4  10  40 

(D  E-TT-rnri 


I  '  I '  I M'l  I  n" 

STRESS  RATIO 


.-2 


10 


10' 


10 


10 


-5 


>-6 


10 


10 


10' 


I  I  i 


4  10  40 

AK  (KSI  >/m) 


Figure  8.9.3.36 


TAHLt:  8.9.3.37 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTEr4SITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 37  INDICATING  EFFECT 

OF  STRESS  RATIO 

UMINUM  7075 


MATERIAL:  ALUMINUM  7 

CONDITION:  T73 
ENVIRONMENT  R  T  ,  DRY  AIR 


DELTA  K 
<KSI*IN**l/2) 


A 

R=+0.  10 


DA/D^4  (lO**-6  IN.  /CYCLE) 


R=+0  30 


R--*-0.  50 


A 

6.  63 

.  140 

DELTA  K  B 

a.  1 1 

MIN  C 

6.  18 

D 

7.  00 

.  365 

8.  00 

.  490 

9.  00 

.  972 

10.  00 

2.  04 

13.  00 

8.  14 

16.  00 

15.  6 

20.  00 

26.  3 

25.  00 

47.  2 

30.  00 

95.  2 

A 

32.  74 

150. 

DELTA  K  B 

27.  74 

MAX  C 

21.  19 

D 

ROOT  MEAN 

SQUARE 

7.  40 

PERCENT 

ERROR 

LIFE 

0.  0-0. 

5 

.  346 


.  894 
1.  98 
8.  45 
19.  1 
42.  3 
110. 


.  650 


1.  97 
4.  13 
6.  83 
9.  84 
19.  9 
33.  6 
71.  0 


91  1 


6.  21 


7  73 


PREDICTION  O.  5-0  8 

RATIO  0.8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.9-150 


•  , 


.  V*.  mj-  Ox.  • 


CONDITION/HT.  T73 
FORM:  1.  50"TH  FORGED  BAR 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  4.  00  HZ 

ENVIRONMENT:  R.  T.  .  DRY  AIR 


AK  (MPA  -v/Tri) 

4  10  40  100 

I  '  rn'TH — I  I '  n'''i 

STRESS  RATIO  =  -^0.  10 


4  10  40  100 


STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  s  ml 


YIELD  STRENGTH:  62.  7  KSI 
ULT  STRENGTH:  71.  7  KSI 
SPECIMEN  THK:  0.751-  0.757" 

SPECIMEN  WIDTH:  4.999-  5.007" 

REFERENCES:GD008 


AK  (MPA  y/m) 

4  10  40 


STRESS  RATIO  =  +0.  30 


4  10  40 


''I'iuro  B.‘').3.37 


1 


4  10  40 

AK  (KSI  V7n) 


ALUM. 

ALLOY 


7075 


TABLE  8.9.3.38 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 38  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  7075 

CONDITION:  T/3 


ENVIRONMENT;  R  T 

.  H 

H  A 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE 

(KSI*IN**l/2) 

A 

B 

C 

R=-iO  10 

R=+0  30 

R=+0.  50 

A;  6.  70 

.  27 

DELTA  K  B;  U.  18 

6  94 

MIN  C:  5.  25 

62 

D; 

6.  00 

1.  85 

7.  00 

.  268 

3.  90 

8.  00 

.  473 

6.  65 

9.  00 

1.  05 

9.  94 

10.  00 

1.  93 

13.  7 

13.  00 

6  40 

112 

27  4 

16.  00 

13.  6 

20.  8 

47.  0 

20.  00 

28.  0 

46.  2 

25.  00 

58.  7 

148 

30.  00 

117. 

A:  32.  68 

170. 

DELTA  KB:  28.  35 

366. 

MAX  C.  19.  91 

174 

D; 

ROOT  MEAN  SQUARE 

16.  92 

22.  06 

18.  69 

PERCENT  ERROR 

LIFE  0  0-0 

5 

PREDICTION  0.  5-0 

i 

RATIO  0.  8-1 

25 

1 

SUMMARY  1 .  25-2 

3 

1 

1 

(NP/NA)  >2  0 

CONDITION/HT:  T73 
FORM:  1.50"TH  FORGED  BAR 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH:  62.  7  KSI 
ULT  STRENGTH:  71.  7  KSI 
SPECIMEN  THK:  0.755-  0.757" 

SPECIMEN  WIDTH:  4.  994-  4.  999" 

REFERENCESGD008 


AK  (MPA  -x/Fn) 

4  10  40  100 

I'M  I'I'I - I^TTT'I . 

STRESS  RATIO  =  ■>■0.  10 


AK  (MPA  y/m) 

4  10  40 


4  10  40  100 

r  'T'  I'I'I — r"f"T''Ti'r ' 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  >/Tn) 


10° 

10' 

10' 

10  ^ 

10’ 

10-^ 

io' 

lO"* 

10' 

10* 

10'^ 

10' 

10° 

10* 

4  10  40 

■"T  '  I  '  I  'I'l  I'M 
STRESS  RATIO  = 


Figure  8.9.3.38 
8.9-153 


4  10  40 

AK  (KSI  >/m) 


TABLt:  8.9.3.39 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3. 39 INDICATING  EFFE 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION;  T73 
ENVIRONMENT:  R  T 


707; 


.  S.  T.  W. 


DELTA  K 
(K5I*IN*»l/2) 


DA/DN  IN.  /CYCLE) 


R  =  -*-0  10 


R^+0  30 


R=+0.  50 


A 

12.  10 

2  84 

DELTA  K  B 

a.  68 

1  63 

MIN  C 

5.  57 

.  72 

D 

6.  00 

2.  24 

7.  00 

6.  17 

8.  00 

10.  6 

9.  00 

1.  80 

14.  8 

10.  00 

4.  89 

18.  4 

13.  00 

6.  71 

23.  5 

29.  2 

16.  00 

15.  2 

39  1 

51.  5 

20.  00 

29.  2 

63.  5 

164 

25.  00 

54.  5 

152. 

30.  00 

99.  0 

35.  00 

187. 

A 

39.  14 

330 

DELTA  K  B 

25.  38 

165 

MAX  C 

22.  94 

619. 

D 

ROOT  MEAN 

SQUARE 

30  83 

10  82 

9  96 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0  5-0  8 

RATIO  0  8-1.25  1  1 

SUMMARY  1.25-2  0  1  1 

(NP/NA)  >2  0 


8.9-154 


CONDITION/HT;  T73 

FORM:  1.  50  "TH  FORGED  BAR 

SPECIMEN  TYPE:  CT 

ORIENTATION:  L-T 

FREQUENCY:  0.  10-  1.  00  H2 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


AK  (MPA  v/m) 

4  10  40  100 

-r^~rvv] — I 

STRESS  RATIO  =  f0.  10 


4  10  40  100 

T"'  in^l'l - r  '  'I  '  IM'I 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  >/m)  „ 


YIELD  STRENGTH:  62.  7  KSI 
ULT.  STRENGTH:  71.7  KSI 
SPECIMEN  THK:  0.  755-  0.  756" 

SPECIMEN  WIDTH:  5.000-  5.003" 

REFERENCES:GD00e 


10° 

(D 

10^ 

10  ' 

10^ 

10  " 

10"' 

10  ^ 

io‘’ 

10'' 

10^ 

10^ 

10  ' 

10^ 

'C 

10^' 

'O' 

10  ’ 

10  ' 

10  ‘ 

10" 

10^ 

10  ' 

10“ 

10^ 

10" 

10’’ 

10® 

10® 

AK  (MPA  Vm) 

4  10  40  100 


STRESS  RATIO  -  +0.  30 


■ 


RATIO 


■ 


Figure  8.0.  i.  J 


8.0-10: 


4  10  __40 

AK  (KSI  v'  "T) 


ALUM. 

ALLOY 


7075 


ljjliLluiLJ  1 1  iiL  j  ijil. 


TABLF  8.9.3.40 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


ASSOCIATED  WITH  FIGURE  8.9. 3.40INDICATING  EFFECT 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


13  59 


10  38 


17.  10 


8.9-156 


CONDITION/HT:  T73 
FORM:  1.  50"TH  FORGED  BAR 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREOUENCY:  4.  00  HZ 

ENVIRONMENT:  R.  T.  ,  DRY  AIR 


YIELD  STRENGTH:  61.  8  KSI 
ULT  STRENGTH:  70.  7  KSI 
SPECIMEN  THK:  0.750-  0.752" 

SPECIMEN  WIDTH:  4.  988-  5.  001 " 

REFERENCES:GD008 


lABLL  8.9.3.41 


It 


FiTleUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8.9. 3.41  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T73 
ENVIRONMENT:  R  T  .H  H  A 


7075 


DEI 

.TA  K 

DA/DN  < lQ**-6 

IN. /CYCLE) 

(K5H*IN*»l/2) 

A 

B 

C 

R=+0.  10 

R=+0.  30 

R=+0.  50 

A 

DELTA 

K 

B:  4.  55 

.  333 

MIN 

C:  3.  59 

.  295 

D: 

4.  00 

.  331 

5.  00 

.  541 

1.  44 

6.  00 

1.  13 

2  78 

7.  00 

2.  53 

4.  77 

8.  00 

4.  71 

7.  74 

9.  00 

7.  59 

11.6 

10.  00 

11.3 

16  4 

13.  00 

30.  6 

67.  6 

16.  00 

81.  8 

A; 

DELTA 

K 

B:  18.80 

403 

MAX 

C:  13.47 

91.  9 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0.  8 
RATIO  O.  8-1  25 

SUMMARY  1.25-2.0 
<NP/NA)  >2.0 


O.  00 


13.  53 


14.  23 


8.9-158 


CONDITION/HT:  T73 
FORM:  1.  50  "TH  FORGED  BAR 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREQUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/rn) 

4  10  40  100 


4  10  40  100 

I  I  'PI - I'M  'ITT 

STRESS  RATIO  "  -►0^  50 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  61.  8  KSI 
ULT.  STRENGTH:  70.  7  KSI 
SPECIMEN  THK:  0.750-  0.754" 

SPECIMEN  WIDTH.  4.  999-  5.  008" 

REFERENCES:GD008 


AK  (MPA  -s/m) 

4  10  40 


STRESS  RATIO  =  -^0.  30 


1  4  10  40 

E  l  'TM'i'i 

~  STRESS  RATIO  = 


Figure  8.0.3.41 
8.9-150 


4  10  40  100 

AK  (KSI 


ALUM. 

ALLOY 


7075 


10  re 
■c 


10  “’  re 
•O 


WsWWCW 


TABLE  8.9.3.42 


PATIOUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.42  INDICATING  EFFECT 

OF  STRESS  RATIO 


HATERIAL:  AlUMlNUM  7075 

CONDITION  TVS 
ENVIRONMENT:  R  T  ,  S.  T.  W 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE 

( KSI*IN**1 /2) 

A 

D 

C 

R=  *-0  10 

R=  +0.  30 

R=+0.  50 

A:  4.  10 

.  295 

DELTA  KB  3.  24 

301 

MIN  C:  2.  74 

.  196 

D. 

3.  00 

.  235 

3.  50 

.  361 

.  482 

4.  00 

.  781 

1.  14 

5.  00 

1.  26 

2.  38 

4.  83 

6.  00 

2.  63 

5.  03 

10.  B 

7.  00 

6.  14 

9.  95 

16.  9 

8.  00 

12.  2 

16.  8 

23.  1 

9.  00 

17.  1 

22.  2 

30.  2 

10.  00 

19.  7 

25.  5 

39.  9 

13.  00 

34.  3 

105 

A;  12.  40 

35.  9 

DELTA  KB:  15.65 

60  5 

MAX  C:  14.  11 

107. 

D: 

ROOT  MEAN  SQUARE 

20.  08 

12.  83 

19  75 

PERCENT  ERROR 


LIFE  0.  0-0.  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25 

SUMMARY  1.25-2.0  1  1  1 

<NP/NA)  :>2  0 


CONDITION/HT;  T73 
FORM:  1.50"TH  FORGED  BAR 

SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREQUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  61.  8  KSI 
ULT.  STRENGTH:  70.  7  KSI 
SPECIMEN  THK:  0.750-  0.752" 

SPECIMEN  WIDTH:  4.990-  5.010" 

REFERENCES:GD008 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  Vm) 

4  10  40 


4  10  40  100 

I  '  I  '  IM'I - 1  M'l'I'I  " 

STRESS  RATIO  =  -^0.  50 


10° 

10' 

10'^ 

10'^ 

10" 

10'^ 

io" 

10'" 

10' 

io' 

10' 

10" 

10-° 

lo' 

4  10  40 

I  '  I ' IM'I — r~n~f 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/m)  ^ 

'  ^  Figure  8.9.3.42 


4  10  40 

AK  (KSI  %/Tn) 


8.9-161 


MATERIAL:  At  UMINUM  707 T. 

CONDITION:  T70Jil 
ENVIRONMENT:  R  T  ,H  H  A 


CONDITION/HT:  T7351 

FORM:  PLATE 

SPECIMEN  TYPE:  CCP 

ORIENTATION:  L-T 

FREOUENCY:  12.  00-  30.  00  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH:  64.  5  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.  475" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:BL002 


AK  (MPA  v/m) 


STRESS  RATIO  =  ■►0.  25 


4  10  40  100 

T  '"P  I  VI — r  I  'mT" 

STRESS  RATIO  = 


AK  (MPA  -s/m) 

STRESS  RATIO  =  +0.  50 


10'^ 

10 

10"* 

10 

10'^ 

10' 

10® 

10' 

10° 

10" 

® 

10’ 

10' 

10'^ 

10 

10'^ 

io‘ 

10“ 

10' 

10® 

10* 

10® 

10 

10'' 

4  10  40 

■  I  '  I '  I'i'i — 
STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/m) 

Figure  8.9.3.43 


4  10  40 

AK  (KSI  v/Tn) 


8.9-163 


TABLE  8.9.3.44 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 9. 3. 44  INDICATING  EFFECT 

OF  STRESS  RATIO 

UMINUM  7075 


MATERIAL  ALUMINUM 
CONDITION:  T7351 
ENVIRONMENT:  R  T  ,H  H  A 


LIFE 

0.  0-0  5 

PREDICTION 

0.  5-0  8 

1 

1 

RATIO 

0.  8-1  25 

6 

7 

SUMMARY 

1.  25-2  0 

<NP/NA) 

>2  0 

8.9-164 

.  1 


•1 


■j 


8.9-165 


TAULt  8.9.3.45 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8.9.3.45  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 

7070 

CONDITION:  T735i 

ENVIRONMENT  R  T 

, LAD  AIR 

DELTA  K 

DA/DN  (10**-6 

IN  /CYCLE) 

(KSI*IN*»l/2) 

A 

D 

C 

D 

R=  -1  00 

-*-0  02 

R=+0  50 

A:  5  66 

2  06 

DELTA  KB  5  60 

90 

MIN  C.  4  17 

78 

D 

5  00 

1  H7 

6.  00 

2.  15 

1.  14 

3  49 

7  00 

2.  53 

1  83 

5  23 

8.  00 

3  11 

2  70 

7  06 

9  00 

3.  92 

3.  78 

9  14 

10.  00 

5.  00 

5.  09 

117 

13  00 

10.  6 

10.  9 

25  7 

16.  00 

21.  9 

21  ? 

57  5 

20.  00 

52  0 

46.  0 

126 

25.  00 

121 

104 

257 

30.  00 

239. 

206. 

600 

35.  00 

482 

360. 

40.  00 

1027 

580. 

50  00 

1568 

A:  47.  96 

2247 

DELTA  K  B.  57  77 

4085 

MAX  C  34  36 

103/ 

D 


ROOT  MEAN  SQUARE 

9  1  1 

9  33 

7  05 

PERCENT  ERROR 

LIFE  0  0-0  5 

PREDICTION  0.  5-0  8 
RATIO  0  8-1  25 

SUMMARY  1  25-2  0 
(NP/NA)  >2  0 


8 . 9- 16C 


CONDITION/HT:  T7351 
FORM:  1.00"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  10.00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  vni) 

4  10  40  100 


4  10  40  100 

I  '  ]■'  MFi — r"n"m~ 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  \/m) 


YIELD  STRENGTH:  67.3  KSI 
ULT.  STRENGTH:  75.5  KSI 
SPECIMEN  THK:  0.250" 
SPECIMEN  WIDTH:  4.000" 
REFERENCES:MA006 


AK  (MPA  v/m) 

4  10  40  100 


10° 

(D 

10’ 

10' 

10  ^ 

10' 

10'^ 

i6‘ 

lO'* 

10' 

10'^ 

10' 

10° 

10‘ 

10° 

10' 

® 

10’ 

10' 

10'^ 

10 

10'^ 

10' 

10“ 

10’ 

10° 

10' 

10° 

10 

10' 

STRESS  RATIO  =  h-0,  02 


1  4  10  40 

=  I  '  I '  I'i'i  r ■'  T 

“  STRESS  RATIO  = 


4  10  40 

AK  (KSI  v/Tn) 


Figure  8.9.3.45 
8.5-167 


ALUM. 

ALLOY 


TABLE  8.9.3.46 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8.9.3.46  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075 

CONDITION  T735i 
ENVIRONMENT;  R  T  ,H  H  A 


DELTA  K 
(KSI*IN*«1 /2) 


DA/DN  (10*«-6  IN. /CYCLE) 


A 


B 


R^+0  33  R=+0  BO 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


1 . 

54 

0138 

1. 

01 

0064 

1 

30 

0483 

1. 

60 

0137 

.  0776 

2. 

00 

0329 

.  156 

2. 

50 

104 

3. 

00 

201 

3. 

50 

378 

4. 

00 

668 

5. 

00 

1. 

63 

6. 

00 

3. 

00 

7. 

00 

4. 

68 

8. 

00 

6. 

66 

9. 

00 

8. 

92 

10. 

00 

1 1 

5 

13. 

00 

22 

3 

16. 

00 

40. 

1 

20. 

00 

85. 

9 

22. 

75 

145. 

2. 

18 

.  289 

ROOT  MEAN  SQUARE  25  70  28  86 

PERCENT  ERROR 


LIFE  O  0-0  5 

PREDICTION  O.  5-0  8  1  1 

RATIO  0.8-1  25  1  2 

SUMMARY  1 . 25-2  0  1 

(NP/NA>  >2  0 


8.9-168 


CONDITION/HT;  T7351 
FORM:  1.00-TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION:  L-T 
FREQUENCY:  25.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/^) 


YIELD  STRENGTH:  62.  0  KSI 
ULT.  STRENGTH:  73.  0  KSI 
SPECIMEN  THK:  0.  250-  0.  251  " 

SPECIMEN  WIDTH:  2.550-  2.554" 

REFERENCES:AL005 


AK  (MPA  y/rn) 

4  10  40 


STRESS  RATIO  =  +0.  80 


4  10  40 


STRESS  RATIO  = 


Figure  8.9.3.46 


8.9-169 


4  10  40 

AK  (KSI  \/Tn) 


10*'  ^ 


10  ''  cS 


10  ^  -j; 


.0-3  E 


z 

'O 

1 0  ^  TO 


FABLE  8.9.3.  !-7 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8 . 9 . 3 . 47  I ND I C AT  I NG  EFFE 

OF  FREQUENCY 


MATERIAL.  Al.UMINUM 
CONDITION  T7351 
ENVIRONMENT:  R  T  ,  H.  H.  A 


DELTA  K 
<KSI*IN*»l/k') 


707  D 


DA/DN  (10**-6  IN  /CYCLE) 


F(HZ)--  25  00  F(HZ)=200,  00 


DELTA  K  B 
MIN  C 
D 


I  61 
1  96 


2 

00 

0275 

0164 

2, 

50 

0778 

122 

3 

00 

172 

151 

3. 

50 

323 

345 

4. 

00 

545 

5. 

00 

1. 

25 

6. 

00 

2. 

36 

7. 

00 

3. 

95 

8. 

00 

6. 

08 

9. 

00 

8. 

81 

10. 

00 

12. 

2 

13. 

00 

26. 

8 

16. 

00 

49 

3 

20 

00 

94 

3 

DELTA  K  B. 


23.  32 
3.  58 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


19  82 


32  14 


LIFE  O  0-0  5 

PREDICTION  O  5-0  8 
RATIO  0  8- 1  25 

SUMMARY  1  25-2  O 
(NP/NA)  ;2  O 


CONDITION/HT:  T7351 
FORM:  1.  00"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  33 
ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/m) 

4  10  40  100 

'  I'MI - 1  '  I  '  I  M'I“ 

FREOUENCY  (Hz)  =  25.  00 


^  4  10  40  100 

I'M  MCI - r  I  M  I  'IT  ■ 

FREQUENCY  (Hz)  = 


>1  10  40  100 

AK  (KSI  v^)  r 


YIELD  STRENGTH:  62.  0  KSI 
ULT.  STRENGTH:  73.  0  KSI 
SPECIMEN  THK:  0.250-  0.251" 

SPECIMEN  WIDTH:  2.  550-  2.  551 

REFERENCES:NC003.  NC002.  AL005 


AK  (MPA  y/rn) 

4  10  40  100 


=  1  '  M  Mi'i — 1  n'M'i 

“  FREQUENCY  (Hz)  =  200.  00 

— 

— 

— 

— 

I  f 

:  f . 

_ L_J _ I  1  I  1  1 1 

1  J,  4  10  40  1 

5'  f  l|'l  I  '  M  I  M' 

“  FREQUENCY  (Hz)  = 


Figure  8.0.3.47 
8.0-171 


4  10  40  1 

AK  (KSI 


ALUM. 

ALLOr 


707S 


table:  8.9.3.48 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DA^A  associated  with  figure  8.9. 3. 481 ND I gating  EFFECT 

OF  environment 


Ai  1  (m  'M  707^ 

■  IN  ■  'a'i  1 


«•  ;  •  i  N»  o  1  ' ) 


DA/DN  IN. /CYCLE) 

ABC 


E=  R  T 
3  57.  NACL 
13-  20HZ 


R  T. 

NITROGEN  GAS 
10-20HZ 


A 

delta  k  b 

MIN  C 
D 


DELTA 

MAX 


A 

K  B 
C 
D 


3 

66 

3 

87 

3 

39 

785 

3. 

50 

846 

4. 

00 

4 

53 

1 

08 

5 

00 

7. 

87 

1 

44 

6 

00 

13. 

4 

1. 

83 

7. 

00 

21. 

1 

2. 

52 

8. 

00 

30. 

0 

3. 

83 

9 

00 

38. 

8 

6. 

45 

10. 

00 

12 

0 

9. 

75 

44. 

3 

10. 

81 

21. 

0 

ROOT  MEAN  SQUARE  27  10  19  81 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O  0-0  5 
0.  5-0  8 
O.  8-1.  25 
1.  25-2  0 
>2.  0 


1 

3 


2 

I 


8.9-172 


CONDITION/HT:  T7351 
FORM;  1.00"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  S-T 
STRESS  RATIO.  *0.  50 
FREQUENCY: 


AK  (MPA  v/m) 

4  10  40  100 


M^|NT:  R. 


3.  5Z  NACL 
.  13-.  20HZ 


o  10'“ 


4  10  40  100 

r~^T'  I 'MI  !'  ■'  I  'T'I'I 

ENVIRONMENT: 


^  -4 

o  10 


4  10  40  100 

AK  (KSI  v^Tn) 


YIELD  STRENGTH:  60.  0-  70.  0  KSI 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.509-  0.512“ 

SPECIMEN  WIDTH:  1.000-  1.027" 

REFERENCES:MR001 


AK  (MPA  v/rn) 
4  10  4 


'  _  ENVIFiONMENT:  R.  ' 
NITROGEN 'GAS 
.2  -  10-20HZ 


1  4  10 

E“T-^r^rii'i — 

-  ENVIRONMENT: 


Figure  8.9.3.48 


B. 9-173 


4  10  i 

AK  (KSI  \/m) 


ALUM. 

ALLOY 

1 

7075 


TABLE  8.9.3.49 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8.9.3.49  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  7075 

CONDITION:  T735i 


DELTA  K 

DA/DN  (3  0*«— 6 

IN.  /CYCLE) 

(KSI^IN**! /?) 

A 

B 

C 

E=-  R.  T. 

E=  R  T. 

E=  R.  T 

LAB  AIR 

JP-4  FUEL 

SIM  SEA  WATER 

A:  4.  07 

11 

DELTA  KB.  6  10 

1  01 

MIN  C:  4.  48 

24 

D: 

5.  00 

.  293 

.  427 

6.  00 

.  670 

1.  01 

7.  00 

1.  31 

1.  21 

1  94 

a.  00 

2.  31 

2.  33 

3.  26 

9.  00 

3.  73 

4.  25 

4  97 

10.  00 

5.  65 

6.  68 

7.  10 

13.  00 

14.  9 

15.  7 

16.  1 

16.  00 

30.  1 

26.  6 

29  7 

20.  00 

59.  4 

46.  2 

56  4 

25.  00 

108. 

90.  7 

no 

30.  00 

165. 

190. 

195. 

35.  00 

433 

331 

40.  00 

1057 

A:  34.  27 

216. 

DELTA  KB:  47.  98 

4953. 

MAX  C:  38.  19 

455. 

D: 

ROOT  MEAN  SQUARE 

37  86 

32.  33 

32.  35 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  O.  5-0  8 

RATIO  O.  8-1  25 

SUMMARY  1.25-2  0 

<NP/NA)  >2  0 


8.9-174 


[TT  r  T7TTTT]TTn-|n  rr jTT  i  i  1 1 1  fr]Trr>  p'l  i  i 


TAHLE-;  8.9.3.50 


crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 
data  ■••BSOCIATEr  WITH  F I GURE  8 . 9 . 3 . 50  INDICATING  EPF 


OF  ENVIRONMENT 


MATERIAL  ALUM! NOT  7070 

CONDITION:  17:^01 


DEL  TA  K 
I,  KS I  <  I  Nw*  1  / 0  ) 


DA/DN  IN.  /CYCLE) 

ADC 


E--  R  T 

E=  R  1  . 

E^  R.  T 

i  AC  i  R 

DIST  WATER 

3.  57.  NACL 

A 

DELTA 

K 

B 

18  10 

32.  5 

MIN 

C 

20.  00 

93.  8 

D 

20.  00  : 

46  9 

25.  00  : 

90  8 

1  /3 

30.  00  : 

333 

296. 

A 

DELTA 

K 

B 

32.  70  : 

488 

MAX 

C 

32.  13  : 

390. 

D: 


ROOT  MEAN  SQUARE  0  00  7.  52  2.  03 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25  1  1 

SUMMARY  1.25-2  0 

(NP/NA)  >2  O 


8.9-176 


CONDITION/HT:  T7351 
FORM;  1.25"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -*-0.  02 
FREOUENCY:  0.  10  HZ 


YIELD  STRENGTH:  53.  2  KSI 
ULT.  STRENGTH:  65.  1  KSI 
SPECIMEN  THK:  1.250" 
SPECIMEN  WIDTH:  5.000" 
REFERENCES:84363 


AK  (MPA  v/m)  AK  (MPA  -s/m) 

4  10  40  100  4  10  40  100 


iK  (KSI  v^l  3  ,  3  ^  AK  (KSI  v/T;:) 


8.9-177 


table:  8.9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  8.y.3.51!ND!CATING  EFFECT 

OF  STRESS  RATIO 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


!2  36 


LIFE 

0  0-0 

5 

PREDICTION 

0.  5-0 

8 

2 

RATIO 

0  8-1 

25 

SUMMARY 

1  25-2 

0 

(NP/NA) 

:;2 

0 

8 .0-1  7! 

CONDITION/HT:  T7351 
FORM:  1.38"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  25.  00-  50.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/rn) 

4  10  40  100 


°  4  10  40  100 

I  '  I  '  I  '  n  f  '  1  '  I'M'I' 
STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/Tn)  . 


YIELD  STRENGTH:  64.  8  KSI 
ULT.  STRENGTH.  74.  7  KSI 
SPECIMEN  THK:  0.247" 
SPECIMEN  WIDTH:  2.  500" 
REFERENCES:AL005 


AK  (MPA  Vm) 
I  10  4 


4  10 

I  '  I  I  I'MI 

STRESS  RATIO 


1  4  10  40 

Ern"“T[ '  iM'i — 

~  STRESS  RATIO  = 


ALUM. 

ALLOY 

1 

7075 


Z 

■D 

lO""  re 
■o 


10'^ 


Figure  8.9.3.51 
8.9-179 


TABLE  8.9.3.52 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 52  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL.  ALUMINUM 
CONDITION;  T7351 
ENVIRONMENT:  R  T 

7075 

.  L.  H.  A. 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

D 

C 

D 

R  =  +-0.  08 

R=-+0  30 

R=+0.  50 

A.  4.  55 

271 

DELTA  KB:  7.  1  5 

.  219 

MIN  C:  4.  52 

1  08 

D: 

5.  00 

.  330 

1  51 

6.  00 

.  546 

2  87 

7.  00 

1.  49 

4.  71 

8.  00 

3.  05 

3.  77 

6.  73 

9.  00 

3.  95 

6.  38 

9.  16 

10.  00 

5.  76 

8.  07 

12.  6 

1! 

13.  00 

17.  5 

42  4 

16.  00 

31.  8 

222 

A:  10.  89 

114 

DELTA  KB:  19.22 

92.  6 

MAX  C:  16.33 

269. 

D: 

ROOT  MEAN  SQUARE 

9.  30 

16  82 

13  90 

PERCENT  ERROR 

LIFE  O.  0-0  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


2 


1 


1 


i 

CONDITION/HT: 

T7351 

w'  -■  • 

FORM:  2.00" 

TH  PLATE 

SPECIMEN  TYPE. 

CT 

ORIENTATION:  L 

-T 

•.  FREQUENCY: 

6.  00  HZ 

v''.V 

■  ENVIRONMENT: 

R.  T.  .  L. 

AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I '  I'Pi — I  I  I  I'r'i'i  ■ 
STRESS  RATIO  =  -^0.  50 


YIELD  STRENGTH:  58.  0-  65.  0  KSI 

ULT.  STRENGTH:  70.  0-  76.  0  KSI 

SPECIMEN  THK:  0.810-  0.994" 

SPECIMEN  WIDTH:  6.000-  7.400" 

REFERENCES88579.  85837 


ALUM. 

ALLOY 


4  10  40 

I'M  I'i'i — r~r-n 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/7n) 

Figure  8.9.3.52 
8.9-181 


4  10  - 

AK  (KSI  N/Tn) 


10'^  ^ 
o 

in  3  E 


Z 

•D 

10''’  IT 

•c 


10'^  -JT 


Z 

•D 

10“*  TO 


.’i  ' 


r.  .. 


TADLF  a.'J.i..:) 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  associated  WITH  F I GURE  ■ .  • .  ^ Uj  3  INDICATING  EFFECT 

OF  STRESS  RATIO 


CONDITION/HT:  T7351 
FORM:  2.  00‘'TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  .  L.  H.  A. 


AK  (MPA  -s/m) 

4  10  40  100 


4  10  40  100 

T^FFi — ■■  rT~ 


STRESS  RATIO 


4  10  40  100 

AK  (KSI  ^/m)  n- 


YIELD  STRENGTH:  64.7  KSI 
ULT  STRENGTH:  75.  5  KSI 
SPECIMEN  THK:  0.617" 
SPECIMEN  WIDTH:  6.000" 
REFERENCES:85837 


AK  (MPA  y/m) 


4  10 


v8  I 


IM 


4  10  40 


Figure  8.0.3.53 


8.9-183 


4  10 

AK  (KSI  >/m) 


ALUM. 

ALLOY 


7075 


10'^  r 


10  - 


10  ‘  T 


Z 

■o 

10^  TO 

•c 


TAOLE  8 


3.54 


-^riGLit  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  -'.SSOCIATED  with  figure  8.5.3.  54  indicating  effect 


OF  environment 


MATERIAL  Al  UMlN'ii"' 
CONDITION  T705-t 

70/5 

DEI  TA  K 

DA/DN 

( 1 0**-6  IN  /CYCLE ) 

(LSI  1  /  2) 

A 

B 

C 

E-  R  T. 

R 

T  . 

L  H  A  ,  IH/ 

B  T  W  / 

6H? 

A  J  P4 

175 

delta  kb  4  42 

225 

MIN  C 

D 

4.  00 

.1/9 

5  00 

399 

470 

6.  00 

974 

1 

22 

7  00 

1.  93 

2 

45 

a  00 

3.  27 

4, 

20 

9.  00 

4  97 

6 

49 

10.  00 

7  00 

9 

33 

13  00 

14  8 

21 

6 

16.  00 

24  8 

41 

1 

A :  18.  66 

35  6 

DELTA  KB:  19.  29 

75 

0 

MAX  C: 

D 

ROOT  MEAN  SQUARE 

7  25 

19  67 

PERCENT  ERROR 

LIFE  0  0-0  5 

PREDICTION  0,  5-0  8 

RATIO  0  8-1  ?5  1  1 

SUMMARY  1  05-2  O 
HviP/NA)  ?2  0 


9-184 


CONDITION/HT:  T7351 

FORM;  2. 00‘*TH  PLATE  YIELD  STRENGTH;  58.0-  64.7  KSI 

SPECIMEN  TYPE;  CT  ULT.  STRENGTH;  70.  0-  75.  5  KSI 

ORIENTATION-  L-T  SPECIMEN  THK:  0.816-  1.000" 

STRESS  RATIO;  +0. 08  SPECIMEN  WIDTH;  6. 000-  7.  400" 

FREOUENCY;  REFERENCES;8857g,  85837 


8,9-185 


TAHLf-;  8.9.3,55 


MATERIAL;  AIUMIL'UM 
CONDITION:  T73bi 


R^TIOUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8,9.3.55  INDICATING  EFFECT 

OF  ENVIRONMENT 


4UM  707  S 


PREDICTION  O.  5-0  8 
RATIO  0.  8-1  25 

SUMMARY  1 . 25-2.  0 
(NP/NA)  :  2.  0 


CONDITION/HT:  T7351 
FORM:  2.00"TH  PLATE 

SPECIMEN  TYPE.  CT 
ORIENTATION  T-L 
STRESS  RATIO:  ■►0.  08 
FREQUENCY: 


YIELD  STRENGTH:  63.0-  66.0  KSI 

ULT.  STRENGTH:  74.  0-  77.  0  KSI 

SPECIMEN  THK:  0.  820-  1.  000" 

SPECIMEN  WIDTH:  6.  000-  7.  400" 

REFERENCES:08579.  85837 


AK  (MPA  >/rn) 


AK  (MPA  v/m) 


^vm^NMENT:  R. 
6HZ* 


4  10  40  100 

I  'Tni'l  I  '  I  '  I  'I'l 
ENVIRONMENT: 


10° 

10' 

10' 

10'^ 

10' 

10'^ 

io' 

10’ 

10"* 

10* 

10® 

10' 

10® 

10'* 

10° 

® 

io'‘ 

10' 

10'^ 

10' 

10-^ 

io' 

10' 

10'^ 

10'* 

10® 

10'' 

10'® 

10'* 

ENVIRONMENT:  R. 
S.  T.  W. 


4  10 

"I  ’“mri'i — 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  y/tn)  o  o  .  rr 

'  Figure  8.9.3.55 


4  10  ^ 

AK  (KSI  >/Tn) 


8.9-187 


— 

•  ROOT  MEAN  SQUARE 

41.  64 

O.  00 

1  PERCENT  ERROR 

1  - 

PREDICTION 

0.  5-0. 

8 

1 

RATIO 

0.  8-1 

25 

1 

SUMMARY 

1.  25-2 

0 

1 

(NP/NA) 

>2. 

0 

8.9-188 

"-Ji 

CONDITION/HT:  T7951 
FORM;  4.  00  "TH  PLATE 
SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
N  V  STRESS  RATIO;  •►0.  02 

Vl-/ fREOUENCY;  10.00  HZ 


YIELD  STRENGTH;  53.2  KSI 
ULT.  STRENGTH;  85.  1  KSI 
SPECIMEN  THK:  1.250" 
SPECIMEN  WIDTH;  5.  000" 
REFERENCES;84363 


ALUM. 

ALLOY 


7075 


tkK  (MPA  y/m) 


ENVIRONMENT;  R.  T.  . 
LAB  AIR 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  M'l'l 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  >/rn) 


ENVIRONMENT;  R.  T 
3.  5X  NACL 


10° 

Vis' 

10’ 

10" 

io" 

10' 

io" 

io' 

10'^ 

10' 

io" 

10* 

10'° 

10" 

10'' 

4  10 

T'T  I  '-m'l — 

ENVIRONMENT; 


Figure  8.9.3.56 
8.9-189 


4  10 

AK  (KSI  v/m) 


'O'l 


.  "D 
10'^  n 


10'^  « 


10"  I 


10'^  « 


TABLE  8.9.3.57 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.9.3.57  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL 

CONDITION 

ALUMINUM 

T/;351 

7075 

DELTA  K 

DA/DN  <10**-6  IN.  /CYCLE) 

(KSI*IN*»l/2) 

ABC 

E=  R.  T.  E=  R.  T.  E=  R.  T. 

LAB  AIR  DIST  WATER  3.  5X  NACL 

A 

V.  36 

3.  89 

DELTA  K  b 

20.  15 

42  6 

MIN  C 

20.  62 

58.  0 

D 

10.  00 

5.  04 

13.  00 

12.  8 

16.  00 

24.  3 

20.  00 

44.  0 

25  00 

83.  1  90.  0  99.  5 

30.  00 

190.  221.  249. 

35.  00 

651. 

A 

34.  34 

522. 

DELTA  K  fi 

37.  06 

1073. 

MAX  C 

32.  93 

470. 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1  25 

SUMMARY  1 .  25-2  0 

(NP/NA>  >2  O 


8.9-190 


CONDITION/HT:  T7351 
FORM:  4.  00  “TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  •«-0.  02 
FREQUENCY:  1.00  HZ 


AK  (MPA  \/ni) 


ENVIRONMENT:  R.  T.  . 
LAB  AIR 


YIELD  STRENGTH:  53.2  KSI 
ULT.  STRENGTH:  85.  1  KSI 
SPECIMEN  THK;  1.  250" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:84383 


AK  (MPA  v/m) 


4  10  40  100 

1  "ttitii — r'nrpp]— 
ENVIRONMENT:  R.  T.  . 

3.5X  NACL 


10° 

VS' 

10' 

10’ 

10'^ 

10’ 

10'^ 

io' 

lO'* 

10 

10'® 

10* 

10* 

10-° 

10'* 

auMPiuiiiyimuiiuiBEii 


4  10 

T  >■  I  M'I'I — 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  -sAn) 

Figure  8.9.3.57 


4  10  ^ 

AK  (KSI  vAn) 


10"  1 
•D 


10'^  IT 


Z 
^  "D 

10^  re 
■D 


8.9-191 


§ 


R(X)T  MEAN  SQUARE 
PERCENT  ERROR 


11.  10 


CONDITION/HT:  T73510 
FORM:  0.58"TH  EXTRUSION 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
.  >  FREQUENCY:  5.  20  HZ 

'  ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  65.0  KSI 
ULT.  STRENGTH:  75.  7  KSI 
SPECIMEN  THK:  0.  620-  0.  662" 

SPECIMEN  WIDTH:  2.  999-  3.  003" 

REFERENCES:AL005 


AK  (MPA  v/m) 


STRESS  RATIO  =  -*-0.  33 


AK  (MPA  v/m) 


4  10  40  100 

I  '  I  '  I'MI - 1  '  I  'I 'Ml 

STRESS  RATIO  = 


1  U 

10^ 

lO’ 

10° 

10'^ 

10^ 

10'^ 

10'® 

10“* 

o. 

10® 

10'^ 

10® 

.0- 

10° 

® 

10^ 

10’ 

10° 

10'^ 

io‘ 

10'^ 

10'^ 

10’^ 

10® 

10® 

10’^ 

10'® 

10® 

4  10  ^ 

■  in'i'i — 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/Tn) 

Figure  8.9.3.58 


4  10  ^ 

AK  (KSI  v/Tn) 


8.9-193 


TABLE  8.9.3.59 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T73510 
ENVIRONMENT:  R  T  , LAB  AIR 


CONDITION/HT:  T73510 
FORM:  0.68"TH  EXTRUSION 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  T-L 
FREQUENCY;  5.20  HZ 
ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/m) 


STRESS  RATIO  =  ■►0.  33 


4  10  40  100 

I"«"I  'FTI - 1  H  'lrri 

STRESS  RATIO  = 


YIELD  STRENGTH;  62.  4  KSI 
ULT.  STRENGTH;  73.  1  KSI 
SPECIMEN  THK:  0.499-  0.502" 

SPECIMEN  WIDTH:  3.003-  3.004" 

REFERENCES:AL005 


AK  (MPA  v/m) 


10° 

(D 

10 

10’ 

10' 

10  ^ 

io' 

10'^ 

10' 

10'^ 

■1 

10 

10® 

10’ 

10° 

10'* 

STRESS  RATIO  = 


4  10  ^ 

■-■|-r-|iTrfi| - (— r 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/Tn) 

Figure  8.9.3.59 
8.9-195 


4  10 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


7075 


TABLE  8.9.3.60 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.60  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T73510 
ENVIRONMENT:  RT  , LAB  AIR 


CONDITION/HT:  T73510 
FORM:  3.50”TH  EXTRUDED  BAR 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  5.20  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  \/m) 

4  10  40  100 


4  10  40  100 

1  '  I  '  ITI - r"'  I  MTTf 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v^)  p 


YIELD  STRENGTH:  63.  6  KSI 
ULT.  STRENGTH.  73.  7  KSI 
SPECIMEN  THK:  0.750-  0.752" 

SPECIMEN  WIDTH:  3.002" 
REFERENCES:AL005.  AL002 


AK  (MPA  Vm) 
I  10  4 


10° 

(D 

10 

10  ’ 

10’ 

10'^ 

io' 

10'^ 

10' 

lO"' 

io' 

10'^ 

10’ 

10'® 

10' 

10° 

® 

10' 

10’ 

10' 

10'^ 

io' 

10-^ 

10' 

lO’'* 

10* 

10'® 

10'' 

10'° 

10'* 

4  10 

I  '  I  M>l'l - 

STRESS  RATIO  = 


4  10  40 

“f  '  I ’ I'i'i — r"n^ 

STRESS  RATIO  = 


Figure  8.9,3.60 
8.9-197 


4  10  ^ 

AK  (KSI  >/Tn) 


ALUM. 

ALLOY 


7075 


.  •D 
10'^  « 


z 

^  "D 

10  <0 
•D 


TABLE  8.9.3.61 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 61 INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T73511 
ENVIRONMENT:  R  T.  .  L.  H.  A 


7075 


DELTA  K 
(KSI*IN**l/2) 


R=+0.  08 


DA/DN  {10**-6  IN.  /CYCLE) 


R=+0.  70 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B: 


7. 

56 

1. 

25 

2. 

39 

125 

2. 

50 

160 

3. 

00 

366 

3. 

50 

637 

4. 

00 

955 

5. 

00 

1. 

73 

6. 

00 

2. 

80 

7. 

00 

4. 

42 

8. 

00 

1. 

62 

7. 

04 

9. 

00 

2. 

69 

11. 

4 

10. 

00 

4. 

13 

19. 

0 

13. 

00 

10. 

8 

16. 

00 

20. 

8 

20. 

00 

37. 

8 

20. 

79 

41. 

4 

11. 

70 

47. 

6 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


6.  15 


8.  20 


8.9-198 


CONDITION/HT:  T73511 
FORM:  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  6.00  HZ 

>.  ENVIRONMENT:  R.  T.  ,  L.  H.  A. 


YIELD  STRENGTH:  66.0  KSI 
ULT.  STRENGTH:  77.0  KSI 
SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES:88579 


AK  (MPA  v/m) 


STRESS  RATIO  =  -*-0.  08 


4  10  40  100 

r'nr'T'i'i — r  ^  r  i  qq  “ 

STRESS  RATIO  = 


® 

1  \J 

10‘ 

10’ 

10' 

10'^ 

io' 

10'^ 

10' 

10'“ 

10 

10'^ 

10'' 

10'® 

10’* 

AK  (MPA  v/m) 


STRESS  RATIO  =  +0.  70 


10° 

10'’ 

10 

10'^ 

10' 

10'^ 

io' 

10'^ 

10' 

10'® 

10'* 

10'® 

Itf’ 

10* 

4  10  40 

r  '  f 'f'i'i — TT-r 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  VTn) 

Figure  8.9.3.61 


4  10  40 

AK  (KSI  v/^) 


8.9-199 


MATERIAL; 

ALUMINUM 

7075 

CONDITION 

T7:351 1 

ENVIRONMENT;  R  T 

,  S.  T.  W 

DEl-TA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN«*l/2) 

A  B  C  D 

R=-+0.  30  R=+0  50 

A 

5.  15 

1  73 

DELTA  K  B 

2.  33 

.  133 

MIN  C 

D 

2.  50 

.  204 

3.  00 

.  529 

3.  50 

1.  06 

4.  00 

1.  88 

5.  00 

5.  24 

6.  00 

6.72  11.7 

7.  00 

13.  9  16.  7 

8.  00 

18.  7  19.  5 

9.  00 

21.2  22.4 

10.  00 

23.  3  28.  0 

13.  00 

45.  4 

A 

13.  15 

48,  0 

DELTA  K  B 

10.  49 

32.  6 

ROOT  MEAN  SQUARE 

percent  error 


13.  64 


16  50 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

<NP/NA) 


O.  0-0  5 
0.  5-0  8 
0.  0-1.  25 
1.  25-2  0 

>2  0 


8.9-200 


.V.  N  v.%* 


S'.-  v:N^ 


CONDITION/HT:  T73511 
FORM;  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION;  L-T 
•  FREOUENCY:  1.  00  HZ 

■  ENVIRONMENT;  R.  T.  .  S.  T.  W. 


AK  (MPA  v/rn) 


STRESS  RATIO  =  +0.  30 


4  10  40  100 

I'M  IM'I - 1  '  I  'I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -v/ln) 


YIELD  STRENGTH:  66.0  KSI 
ULT.  STRENGTH:  77.0  KSI 
SPECIMEN  THK:  1.  000" 
SPECIMEN  IWIDTH:  7.  400" 
REFERENCES88579 


AK  (MPA  v/rn) 


STRESS  RATIO  =  ^-0.  50 


in° 

(D 

lU 

10‘ 

10’ 

10-^ 

10' 

10'^ 

io' 

10'“ 

10' 

10'^ 

10* 

10' 

10'® 

10' 

10° 

® 

10 

10’ 

10'^ 

10' 

io’ 

io' 

10’ 

10'^ 

10* 

10® 

10' 

10® 

io' 

4  10  40  100 

■  I  '  r I'I'I — r' m 

STRESS  RATIO  = 


Figure  8.9.3.62 
8.9-201 


4  10  40  100 

AK  (KSI  v/m) 


ALUM. 

ALLOY 


7075 


10'^  ^ 


10  *  c5 

•D 


10'^  a 


z 

^  T3 

10  w 
■O 


DFI  TA  K 
(KSI*IN*»l/2) 


E=  R.  I . 
L.  H.  A. 


DELTA  K  B 
MIN  C 
D 


6.  38 


7.  00 

2.  08 

8.  00 

3.  98 

9.  00 

5.  28 

10.  00 

7.  08 

13.  00 

14.  8 

16.  00 

24.  4 

20.  00 

42.  3 

25.  00 

81.  8 

30.  00 

163. 

33.  36 


DELTA  K  B: 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  O.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
<NP/NA)  >2.  0 


11.  65 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


8.9-202 


CONDITION/HT:  T73511 
FORM:  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION-  L-T 
STRESS  RATIO:  -^0.  08 
FREQUENCY:  8.  00  HZ 


AK  (MPA  -v/m) 


ENVIRONMENT:  R.  T.  , 

L.H.  A. 


YIELD  STRENGTH:  88.0  KSI 
ULT.  STRENGTH:  77.0  KSI 
SPECIMEN  THK:  0.  250-  0.  500" 

SPECIMEN  WIDTH:  7.  400" 
REFERENCES:e8579 


AK  (MPA  \/m) 


ENVIRONMENT: 


4  10  40  100 

— r'T’Fpr" 

ENVIRONMENT: 


10° 

vs/ 

10' 

10’ 

10’ 

10'^ 

io' 

10'^ 

10’ 

10'' 

■( 

10 

10-5 

10' 

10-° 

10'* 

10° 

® 

10' 

10’ 

10' 

10'^ 

io' 

10'^ 

10' 

10'^ 

-e 

10 

10'® 

io’ 

10® 

10* 

4  10  40 

■  1“'  r  pi'i — r"n^ 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  vTn) 

Figure  8,9.3.63 


8.9-203 


4  10  - 

AK  (KSI  >/m) 


ALUM. 

ALLOY 


7075 


TABLtZ  8.9.3.64 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFI^4ED  LEVELS 
Of-  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.64  INDICATING  EFFECT 

or  ENVIRONMENT 

MATERIAL:  ALUMINUM  7075 

CONDITION:  T7351 i 


DELTA  K 
(KGI*IN*»l/2) 


DA/DN  IN.  /CYCLE) 


DELTA  K  B 
MIN  C 
D 


DELTA  K 
MAX 


A 

B 

C 

D 

E=  R  T 

F=+  265F 

E=  R.  T. 

E=  R.  T 

L..  H.  A.  .  IHZ 

L  H.  A.  .  6HZ 

S.  T.  U.  .  IHZ 

S  C.  s. . 

3.  62 

3.  33 

3.  26 

6.  23 

.  194 

.  400 

.  229 

2.  69 

3.  50 

385 

.  232 

4.  00 

.  275 

.  787 

.  310 

5.  00 

.  739 

1  75 

.  051 

6.  00 

1.  56 

2.  66 

2  41 

7.  00 

2.  65 

4  00 

5.  54 

3.  72 

8.  00 

3.  98 

5.  41 

10.  1 

5.  31 

9.  00 

5.  52 

6.  71 

14.  9 

7.  21 

10.  00 

7.  27 

8.  31 

18.  8 

9.  43 

13.  00 

14.  4 

18.  2 

16.  00 

27.  2 

30.  6 

16.  26 
11.  28 
12.  95 
17.  44 

28.  8 

11.7 

35.  3 

38  2 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


7.  20 


5.  00 


22.  39 


4.  61 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0.  5-0  8 
0.  8-1  25 
1.  25-2.  O 
:>2  O 


8.9-204 


CONDITION/HT:  T73511 
FORM:  EXTRUSION 
SPECIMEN  TYPE.  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ♦0.  08 
FREQUENCY: 


YIELD  STRENGTH:  66.0  KSI 
ULT.  STRENGTH.  77.0  KSI 
SPECIMEN  THK:  1.000“ 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES  .88579 


ALUM. 

ALLOY 


7075 


AK  (MPA  v/m) 


ENVIRONMENT-  R.  T.  . 
L.  H.  A.  ,  1H2 


4  10  40  100 

I  '  I  'l'T'i — TTTwr" 

ENVIRONMENT;.  R.  t.  , 

S.T.  W.  .  1H2 


AK  (MPA  -v/m) 


ENVIRONMENT:  265"  F 

L.  H.  A.  ,  6HZ 


4  10 


ENVIRONMENT. 
S.  C.  S.  ,  IHZ 


4  10  40  100 

AK  (KSI  v^) 

Figure  8.9.3.64 


4  10  - 

AK  (KSI  V^) 


10'^  ^ 


lO"*  I 
*0 


10’^  ^ 


,o4 

■o 


8.9-205 


TABLE  8.9.3,65 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8,9.3,65  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION.  T73bll 


7075 


DELTA 

K 

DA/DN  ( i 0**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

Q 

C 

E=  K 

.  T 

E=  R.  T. 

L.  H.  A 

G.  T.  W 

A: 

6.  27 

1 

64 

DELTA  K 

B; 

4.  36 

382 

MIN 

C: 

D; 

5.  00 

547 

6.  00 

1.  19 

7.  00 

2. 

06 

2.  70 

8.  00 

3. 

21 

5  83 

9.  00 

4. 

76 

11.4 

10.  00 

6. 

61 

20.  1 

13.  00 

15. 

9 

16.  00 

32. 

1 

A: 

18.  23 

43. 

3 

DELTA  K 

B: 

10.  65 

27.  4 

CONDITION/HT.  T7351 1 
FORM:  EXTRUSION 
SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO;  •*■0.  08 
^  FREQUENCY;  0.  10  HZ 


AK  (MPA  y/m) 

4  10  40  100 

T  nnT'i — r  m  mm'i 

ENVIRONMENT:  R.  T.  , 

L.  H.  A. 


4  10  40  100 

"[“'T'TPl - 1  f  T  'T'n  “ 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  -N/Tn) 


» \  •  1 '  1  ’ 


YIELD  STRENGTH:  68.0  KSI 
ULT.  STRENGTH;  77.  0  KSI 
SPECIMEN  THK;  0.990-  1.000“ 

SPECIMEN  WIDTH:  7.  400“ 
REFERENCES:88579 


AK  (MPA  Vm) 
4  10  4C 

r  n'nT'i — r~n 

ENVIRONMENT.  R.  T 

S.  T.  W. 


10° 

(D 

10' 

10 

10'^ 

10" 

10'^ 

10 

10“ 

10' 

10'^ 

10* 

10® 

10' 

10° 

10'* 

® 

10’ 

10  ‘ 

10'^ 

10 

10  ^ 

10 ' 

10“ 

10* 

10'® 

10* 

10° 

10'^ 

10* 

4  10  4( 

"I  '  I'i'i'i — 

ENVIRONMENT: 


4  10  4( 

AK  (KSI  v/m) 


Figure  8.9.3.65 


8.9-207 


ALUM. 

ALLOY 


7075 


10'^ 


10“  m 


z 

^  "D 

10  CO 
"D 


TABLE  8,9.3.66 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 


DATA  associated  WITH  FIGURE  8.9.3.66  INDICATING  EFFEC 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T735i 1 

7075 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSHHN**l/2) 

A 

B 

C 

E=  R  T. 

E=  R  T. 

E=  R.  T. 

L.  H  A. 

S.  C.  S 

S.  T.  U. 

AH  2 

6HZ 

IHZ 

A:  4.  29 

278 

DELTA  K  B;  5.  40 

2.  07 

MIN  C:  6.24 

3.  73 

D; 

5.  00 

.  630 

6.  00 

1  22 

2.  80 

7.  00 

1.  95 

4.  19 

6.  74 

8.  00 

2.  87 

5.  76 

11.3 

9.  00 

4.  02 

7.  52 

16.  0 

10.  00 

5.  45 

9.  50 

20.  5 

13.  00 

12.  2 

17.  4 

34.  6 

16.  00 

25.  5 

30.  1 

58.  2 

20.  00 

65.  9 

25.  00 

251. 

A:  26.  97 

463 

DELTA  K  B.  17.  13 

36.  8 

MAX  C:  18.  79 

105. 

D; 

ROOT  MEAN  SQUARE 

13.  93 

4.  22 

24.  99 

PERCENT  ERROR 


LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.  8-1  25  2 

SUMMARY  1.25-2  0 
(NP/NA)  >2  0 


1 


8.9-208 


CONDITION/HT:  T73511 
FORM;  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO;  -0.  08 
FREQUENCY: 


YIELD  STRENGTH;  61.0  KSI 
ULT.  STRENGTH:  72.  0  KSI 
SPECIMEN  THK:  0.480-  1.000" 

SPECIMEN  WIDTH;  6.000-  7.  400‘ 

REFERENCES;88579 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  v/m) 
4  10  4( 


ENVIRONMENT:  R.  t.  . 
L.  H.  A. 

6HZ 


4  10  40  100 

I  "H’'  i^Fi — rjypv\  - 

^V^R^NMENT;  R-  T.  . 

1HZ‘ 


4  10  40  100 

AK  (KSI  -s/Tn) 


/  _  ENVIRONMENT;  R.  T 
S.  C.  S. 

-2  “  6HZ 


10° 

10 

10’ 

10' 

10'^ 

10 ' 

-3 

10 

10' 

10'^ 

-1 

10 

10® 

io' 

10® 

io' 

4  10 

"f  n'l'T'i — 

ENVIRONMENT: 


Figure  8.9.3.66 


4  10  4 

AK  (KSI  >/m) 


8.9-209 


CONDITION/HT:  T73511-HICH  PURITY 


FORM:  1.  50”TH  EXTRUSION 

SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ■*•0.  10 
FREOUENCY:  30.00  HZ 


YIELD  STRENGTH.  88.  6  KSI 
ULT.  STRENGTH.  77.  7  KSI 
SPECIMEN  THK;  0.625" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES;WA001 


8,9-211 


TABLE  8.9.3.68 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3.68  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  707 

CONDITION:  T7351 1-HIGH  PURITY 


DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

ABC 

E-^  R.  r 

LAB  AIR 

A.  5.  92 

.  673 

DELTA  K  B. 

MIN  C: 

D: 

6.  00 

.  721 

7.  00 

1.  46 

a.  00 

2.  40 

9.  00 

3.  47 

10.  00 

4.  66 

13.  00 

9.  08 

16.  00 

16.  2 

20.  00 

36.  1 

A;  20.  01 

36.  2 

DELTA  K  B: 

MAX  C: 

0: 

ROOT  MEAN  SOUM?E 
PERCENT  ERROR 


10.  36 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0.  5 
0.  5-0.  e 
0.  8-1  25 
1.  25-2  0 
>2  O 


8.9-212 


CONDITION/HT:  T7351 1-HIGH  PURITY 
FORM:  1.50"TH  EXTRUSION 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  ■*•0.  10 
FREQUENCY:  30.  00  HZ 


YIELD  STRENGTH:  63.0  KSI 
ULT.  STRENGTH:  73.  1  KSI 
SPECIMEN  THK.  0.  625" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES:WA001 


AK  (MPA  -v/m) 


ENVIRONMENT:  R.  T. 
LAB  AIR 


4  10  40 

T  ■'  p  'l'n — 

ENVIRONMENT: 


4  10  40 

AK  (KSI  \/m) 


10° 

vs/ 

id 

10-' 

10' 

10'^ 

Id' 

10'^ 

id 

lO'* 

10 

10'^ 

id 

10® 

Id' 

AK  (MPA  v/m) 


ENVIRONMENT: 


10° 

id 

10’ 

Id 

10'^ 

Id' 

-3 

10 

Id 

10’^ 

10 

Id® 

Id' 

Id® 

10*' 

4  10  ^ 

r  '  I  M'l'i — 

ENVIRONMENT: 


100 

Figure  8.9.3.68 


4  10  ^ 

AK  (KSI  >/in) 


8.9-213 


TABLE  8.9.3.69 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.69  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  7075 

CONDITION:  T7351 1-LOW  PURITY 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  (10**~6  IN.  /CYCLE) 
ABC 


DELTA  K 
MIN 


A 

B 

C 

D 


DELTA  K 
MAX 


A 

B 

C 

D 


E-  R.  T.  E=  R.  T. 


LAB  AIR 

H.  H.  A. 

5. 

97 

1. 

24 

5. 

93 

1. 

33 

6. 

00 

1. 

28 

1. 

43 

7. 

00 

2. 

65 

3. 

37 

8. 

00 

4. 

39 

6. 

10 

9. 

00 

6. 

30 

9. 

31 

10. 

00 

8. 

26 

12. 

7 

13. 

00 

13. 

8 

22. 

6 

16. 

00 

18. 

9 

31. 

4 

18. 

14 

22. 

7 

17. 

59 

36. 

0 

ROOT  MEAN  SOUARE  9.  34  3.  20 

PERCENT  ERROR 


LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


8.9-214 


CONDITION/HT:  T7351 1-LOW  PURITY 


FORM:  1.  50*'TH  EXTRUSION 

SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO:  •*•0.  10 
FREQUENCY;  30.00  HZ 


YIELD  STRENGTH:  85.3  KSI 
ULT.  STRENGTH:  73.9  KSI 
SPECIMEN  THK .  0.  825 " 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES;WA001 


AK  (MPA  -v/m)  AK  (MPA  x/m) 

4  10  40  100  4  10  40  100 


8.9-215 


CONDITION/HT:  T7351 1-LOW  PURITY 
FORM.  1. 50”TH  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO;  ♦EL  10 
FREQUENCY:  30.  00  HZ 


YIELD  STRENGTH:  60-9  KSl 
ULT.  STRENGTH:  70.  2  KSI 
SPECIMEN  THK:  0.825" 
SPECIMEN  WIDTH:  2.  550" 
REFERENCES;WA001 


AK  (MPA  \/m) 

4  10  40  100 

I  '  I '  I'i'i — r-Tj’  ni'i 

ENVIRONMENT;  R.  T.  , 

LAB  AIR 


4  10  40  100 

r  '  inn'i — I'M  ni'i 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  >/Tn) 


AK  (MPA  y/m) 
\  10  4 


10° 

(D 

10‘ 

10’ 

10' 

10'^ 

io' 

10'^ 

10' 

10'^ 

io‘ 

10® 

10‘ 

10'® 

10*' 

10° 

® 

10' 

10’ 

Iff 

10'^ 

Iff' 

10-^ 

Iff 

10'^ 

10* 

10® 

Iff’ 

10® 

10* 

4  10 

I  'ITHil — 

ENVIRONMENT: 


4  10 

T  I  'T'l'l 

ENVIRONMENT: 


4  10  i 

AK  (KSI  >/7n) 


Figure  8.9.3.70 
8.9-217 


TABLE  8,9.3.71 


MW 

i 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.71INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  707 D 

CONDITION;  T7351 1-MEDIUM  PURITY 


DELTA  K 
<KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
0 


6.  Oi 
6.  06 


E=  R.  T. 
LAB  AIR 

1.  22 


DELTA  K  B 
MAX  C 
0 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


8.  82 


DA/DN  (10**-6  IN.  /CYCLE) 

D  C 

E=  R.  T. 

H.  H.  A. 

2.  18 


7.  00 

2.  74 

4.  36 

8.  00 

4.  52 

7.  43 

9.  00 

6.  25 

11  0 

10.  00 

7.  79 

14.  9 

13.  00 

11.  8 

26.  7 

16.  00 

17.  4 

37.  9 

18.  26 
18.  09 

24.  8 

45.  6 

2.  65 


PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

SUMMARY 

1.  25-2.  0 

(NP/NA) 

>2.  0 

8.9-218 

CONDITION/HT;  T7351 1-MEDIUM  PURITY 

FORM:  1. 30"TH  EXTRUSION  YIELD  STRENGTH;  68.4  KSI 

SPECIMEN  TYPE;  CT  ULT.  STRENGTH:  77.  0  KSI 

ORIENTATION  L-T  SPECIMEN  THK:  0.625" 

STRESS  RATIO;  ■►0.  10  SPECIMEN  WIDTH.  2. 550" 

FREQUENCY;  30. 00  HZ  REFERENCES:WA001 


AK  (MPA  y/m) 

4  10  40  100 

T”nnTTT  I  ' j' r'i'i 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 


4  10  40  100 

"m^TTFi — r~'  r'lTi” 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/m) 


10° 

(D 

10 

10’ 

10'^ 

10 

10'^ 

io‘ 

10 

10'' 

10'^ 

10* 

10' 

10'° 

10’' 

AK  (MPA  V?n) 
4  10  41 

I  M'l'i'i — r~n 

ENVIRONMENT:  R.  T 

H.  H.  A. 


10° 

10' 

10’ 

10‘ 

10'^ 

10 ' 

-3 

10 

10' 

10'^ 

.( 

10 

10'® 

10' 

10° 

10* 

4  10 

~i~^r  P  I 'I — 

ENVIRONMENT: 


Figure  8.9.3.71 


4  )o  41 

AK  (KSI  -v/m) 


8.9-219 


TABLE  8.9.3.72 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 9. 3 . 72  INDICATING  EFFECT 

OF  ENVIRONMENT 


DELTA  K 
(KSI«IN**l/2) 


E--  R  T. 
LAB  AIR 


DELTA  K  B 
MIN  C 
D 


4.  00 


5.  00 

.  474 

6.  00 

1.  00 

7.  00 

1.  80 

8.  00 

2  91 

9.  00 

4.  39 

10.  00 

6  28 

13.  00 

15.  1 

16.  00 

30.  3 

20.  00 

66.  2 

29.  00 

154. 

30.  00 

325. 

39.  00 

649. 

40.  00 

1238. 

90.  00 

4095. 

96.  14 


10101. 


DELTA  K  B: 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


34.  58 


DA/DN  (10**-6  IN.  /CYCLE) 


LIFE 

0.  0-0  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1  25 

SUMMARY 

1.  25-2  0 

(NP/NA> 

>2  0 

8.9-220 

CONDITION/HT.  T7352 
FORM;  2.  20"TH  PLATE 
SPECIMEN  TYPE;  CCP 
ORIENTATION  T-L 
STRESS  RATIO;  +0-  02 
FREQUENCY; 


YIELD  STRENGTH;  55.  0  KSI 
ULT.  STRENGTH;  66.  0  KSI 
SPECIMEN  THK  0.156" 
SPECIMEN  WIDTH: 
REFERENCES;MA012 


8.9-221 


TABLE  8.9.3.73 

ATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.9.3 .73  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL 

CONDITION; 


ALUMINUM 

T73?>2 


DELTA  K 
(KSI*IN**1 /2) 


DA/DN  (10**-6  IN.  /CYCLE) 


DELTA  K  B: 
MIN  C: 
D: 


DELTA  K  B; 


3.  96 


18.  35 


E=  R 
LAD  AIR 


4.  00 

.  435 

5.  00 

1.  08 

6  00 

2.  11 

7  00 

3  53 

8.  00 

5  30 

9.  00 

7  48 

10.  00 

10.  2 

13.  00 

23.  7 

16.  00 

72  8 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


133.  08 


LIFE 

0.  0-0.  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1  25 

SUMMARY 

1.  25-2  0 

<NP/NA) 

>2  0 

8.9-222 

TABLE  8.9.3.74 


MATERIAL;  ALUM3NUM 


7075 


ROOT  MEAN  SQUARE  19.  98 

PERCENT  ERROR 


CONDITION/HT.  T7352 
FORM:  2.  3S"TH  BILLET 

SPECIMEN  TYPE;  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  02 
FREOUENCY:  1.  00-  30.  00  HZ 


AK  (MPA  -v/m) 

4  10  40  100 


ENVIRONMENT:  R. 
LAB  AIR 


4  10  40  100 

!“■'  ni'Fl - f  Tiqiiip 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  -s/ln) 


YIELD  STRENGTH:  54.  5  KSI 
ULT.  STRENGTH.  65.  5  KSI 
SPECIMEN  THK.  1.250" 
SPECIMEN  WIDTH;  5.  000" 
REFERENCES:MA011 


AK  (MPA  •v/m) 


10  ° 

(D 

10 

10' 

10'^ 

10 

10" 

10'^ 

lO'' 

10 

10'^ 

10* 

10' 

4  10 

■  r T  m  'TH — 

ENVIFIONMENT: 


1  4  10 

fc  r  '  I '  I'Mi — 

-  ENVIRONMENT: 


4  10  ^ 

AK  (KSI  -v/Tn) 


Figure  8.9.3.74 
8.9-225 


ALUM. 

ALLOY 


TARLt;  8.9.3.75 


atigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTEL'S  I TY  FACTOR 
-SSOCI^TED  WITH  FIGURE  8.9.3.75  INDICATING  EFFECT 
OF  ENVIRONMENT 


MATERIAL  :  Al  UMINUM 
CONDITION:  T73S2 


707  fi 


DELTA  K 
(KSI*IN^n^l  /2) 


R.  T 

L  H.  A 


DA/DN  (10**-6  IN  /CYCLE) 


DELTA  K  B 
MIN  C 
D 


6.  00 
7  00 

a.  00 

9.  00 
10.  00 
13.  00 
16.  00 


1  02 
2  30 
3.  86 
5  87 
a  49 
10.  7 
27.  1 


DELTA  K  B; 


17.  25 


28.  6 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


15.  31 


LIFE  O.  0-0.  5 

PREDICTION  0.  5-0.  8  1 

RATIO  0.8-1.25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.9-226 


CONDITION/HT;  T7352 
FORM:  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  08 
FREQUENCY:  6.  00  HZ 


YIELD  STRENGTH:  67.  0  KSI 
ULT.  STRENGTH:  75.  0  KSI 
SPECIMEN  THK:  0.500" 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES:88579 


AK  (MPA  v/m) 


ENVIRONMENT:  R. 

L.  H.  A. 


4  10  40 

r  'TiTT^i — 

ENVIRONMENT: 


4  10  40 

AK  (KSI  s/m) 


AK  (MPA  >/m) 


ENVIRONMENT: 


10 

10'^ 

10 

10"' 

10* 

10® 

10' 

10-® 

10'' 

10° 

® 

10‘ 

10’ 

10- 

10'^ 

10 ' 

10-^ 

lo' 

10“' 

10 ' 

10® 

10“ 

10® 

io' 

4  10  ' 

T  '  1 '  I '  I  'I — r~r- 

ENVIRONMENT: 


100 

Figure  8.9.3.75 
3.9-227 


4  10 

AK  (KSI  v/Tn) 


TABLE  8.9.3.76 


r«TIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 76  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL. 

ALUMINUM 

7075 

J 

i 

CONDITION: 

T7352 

J 

.3 

DEl.TA  K 
<KSmiN**l/2> 


E^  R.  (■ 
LAB  AIR 


DELTA  K  B 
MIN  C 
D 


4.  10 


5.  00 

1.  86 

6.  00 

3  23 

7.  00 

5  08 

8.  00 

7.  50 

9.  00 

10.  6 

10.  00 

14.  4 

13.  00 

31.  4 

16.  00 

60.  1 

20.  00 

126. 

25.  00 

281. 

26.  38 


DELTA  K  B: 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


16.  34 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O  0-0  5 
O  5-0  B 
O.  8-1  2b 
1.  25-2  0 

>2  0 


DA/DN  IN.  /CYCLE) 

B  C 


8.9-228 


CONDITION/HT.  T7352 
FORM:  FORGING 
SPECIMEN  TYPE.  CCP 
ORIENTATION  T-L 
STRESS  RATIO;  •*■0.  02 
FREOUENCY; 


AK  (MPA  Vm) 

4  10  40  100 

1  '  I  ''I 'Ml — r 'T'  r'i'i 

ENVIRONMENT.  R.  T.  . 

LAB  AIR 


4  10  40  100 

r  'T  FT'I - r  'T'lTH  - 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  -^/Tn) 


YIELD  STRENGTH:  57.0  KSI 
ULT.  STRENGTH;  70.  0  KSI 
SPECIMEN  THK;  0.  149" 
SPECIMEN  \W1DTH: 
REFERENCES:MA012 


AK  (MPA  y/m) 
r  10  4 


10° 

® 

10’ 

10' 

10'^ 

10' 

10'^ 

io' 

lO"' 

10' 

10'^ 

io‘ 

10‘° 

10' 

ID’ 

4  10 

r  'p  iTH — 

ENVIRONMENT: 


4  10 

!"■'  r  I'l'i — 

ENVIRONMENT: 


4  10  ^ 

AK  (KSI  \/m) 


Figure  8.9.3.76 
8.9-229 

'  •  • 


ALUM. 

ALLOY 


7075 


10'^ 


10  TO 
"D 


10'^  ^ 


z 

10'^  TO 

■o 


table;  8.9.3.77 


MATERIAL:  ALUMINUM 
CONDITION,  T73b2 


FATIGUE  CRACK  «5ROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.77  INDICATING  EFFECT 

OF  ENVIRONMENT 


UMINUM  7075 


DEI 

-TA 

K 

DA/DN  (10*»-6  IN.  /CYCLE) 

<KS 

I*IN-»*l/2) 

A 

B  C 

E=  R.  T. 

LAD  AIR 

A: 

t9.  9S 

27  2 

DELTA 

K 

B: 

MIN 

C: 

D: 

20.  00 

27.  5 

25.  00 

77.  4 

A; 

29.  54 

509. 

DELTA 

K 

B: 

*  •  \ 

ROOT  MEAN  SQUARE 

32.  60 

PERCENT  ERROR 

CONDITION/HT:  T7352 
FORM:  FORGING 
SPECIMEN  TYPE:  WOL 
ORIENTATION  T-L 
STRESS  RATIO:  ■*•0.  02 
FREQUENCY: 


AK  (MPA  v/m) 


ENVIRONMENT.  R. 
LAB  AIR 


4  10  40 

T  '  r’  I '  PI — r-r-p 

ENVIRONMENT: 


4  10  40 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  57.0  KSI 
ULT.  STRENGTH:  70.  0  KSI 
SPECIMEN  THK:  1.250" 
SPECIMEN  WIDTH: 
REFERENCES:MA012 


AK  (MPA  v/m) 

"T^ 

ENVIRONMENT. 


10° 

d) 

10  ’ 

10' 

10'^ 

10 

10'^ 

10‘ 

lO'' 

10' 

10'® 

10* 

10-® 

10' 

10" 

e  ! 


10° 

10 

10’ 

10'^ 

10 

lO-^* 

10 

lO'*' 

10' 

10* 

10’* 

10' 

10° 

10’* 

4  10  ^ 

1'  '  T'  I'Pi — r-f“ 

ENVIRONMENT: 


4  10  - 

AK  (KSI  -s/Tn) 


Figure  8.9.3.77 
8.9-231 


ALUM. 

ALLOY 


7075 


10'^ 


lO  "*  ^ 

•D 


10'^  ^ 


10^  w 


MATERIAL; 

Al-UMlN'-jt-l 

7075 

m 

CONDITION: 

T7:-i52 

DEI  TA  K 

DA/DN  IN.  /CYCLE) 

(KSI«IN-»ttl  /2) 

ABC 

E-  R.  T. 

LAB  AIR 

A:  5  32 

1.  31 

DELTA  K  B 

MIN  C. 

D: 

6.  00 

2.  27 

7.  00 

A.  21 

0.  00 

6.  77 

9.  00 

9.  92 

10  00 

13.  6 

13.  00 

28.  6 

16.  00 

51.  1 

A.  18.  81 

82.  3 

DELTA  K  B. 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  O.  b-0  8 

RATIO  0.8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.9-232 


CONDITION/HT;  T7352 
FORM:  6.  00"TH  FORGING 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  33 
FREQUENCY:  5.  17  HZ 


AK  (MPA  >/m) 

4  10  40  100 

T  '  - 1  M'l'l'l 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 


4  10  40  100 

f'  FT'n — r  n'  r'i  " 

ENVIRONMENT; 


4  10  40  100 

AK  (KSI  ■\/In) 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.750" 
SPECIMEN  WIDTH;  3.000" 
REFERENCES;77720 


AK  (MPA  v/m) 
I  10  4 


4  10 

1  'J'l'T'l — 

ENVIRONMENT 


4  10 

i~n"nrm — 

ENVIRONMENT. 


4  10  ^ 

AK  (KSI  >/in) 


Figure  8.9.3.78 
8.9-233 


■ 


ALUM. 

ALLOY 

1 

7075 


TABLE  8.9.3.79 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE 8 .9 . 3. 79  INDICATING  EFFECT 

OF  ENVIRONMENT 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 

a.  a4 


MATERIAL: 

CONDITION 

ALUMINUM 

T73b2 

707 

DELTA  K 

(  KSI*  IN**1  /2  .' 

A 

E=  R  T 
LAB  AIR 

A 

DELTA  K  B 
MIN  C 

D 

5  '='7 

a 

6.  00 

a  30 

7.  00 

4  09 

8  00 

5.  82 

9.  00 

7.  39 

10.  00 

a  93 

13.  00 

15.  3 

16.  00 

31.  1 

A 

DELTA  K  B 
MAX  C 

D 

16.  54 

36.  2 

ROOT  MEAN 

SQUARE 

11.  63 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  0.  5-0.  8 


RATIO 

SUMMARY 

(NP/NA) 


0  8-1.  25 
1.  25-2  0 
>2  0 


8.9-234 


.*> -  • 


CONDITION/HT:  T7352 
FORM;  6.  00"TH  FORGING 
SPECIMEN  TYPE:  CCP 
ORIENTATION  T-S 
STRESS  RATIO:  •*■0.  33 
FREQUENCY:  5.  17  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.740-  0.750" 

SPECIMEN  WIDTH:  3.000" 
REFERENCES:77720 


ALUM. 

ALLOY 


7075 


£kK  (MPA  \/m) 

4  10  40  100 

I  '  I  M'l'l - 1  ’  J  MM'I 

ENVIRONMENT;  R.  T.  , 

LAB  AIR 


4  10  40  100 

I  '  I'l'i'i — r-n-nw 
ENVIRONMENT. 


4  10  40  100 

AK  (KSI  v/m) 


AK  (MPA  >/rn) 
I  ■  10  4 


10° 

(D 

10  ’ 

10 

10'^ 

10 

10-^ 

io' 

lO^' 

10 

10'® 

io' 

10'® 

10' 

10° 

10 

® 

10’ 

10 

10'^ 

10' 

10'^ 

10 ' 

lO'** 

10’ 

10® 

io' 

10® 

10' 

10"' 

4  10 

r  ''j  'Pi'i — 

ENVIRONMENT: 


4  10 

“r~''T'TT'l — 

ENVIRONMENT: 


4  10 

AK  (KSI  \/^) 


10’^  ^ 


10  fc 


10'^  oT 


10^  ro 


Figure  8.9.3.79 


8.9-235 


TABLE  8.9.3.80 


rATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

associated  WITH  FIGURE  8.9. 3. 80  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL 

CONDITION: 

ALUMINUM 

T7S52 

7075 

DEI 

TA 

K 

DA/DN  (10**-6 

IN. /CYCLE) 

(KSHHN**1  /2) 

A 

B 

C 

E^  R  r. 

t>  R  T. 

H.  H  A 

3.  57.  NACL 

A 

5.  62 

2.  37 

DELTA  K 

B: 

5  52 

2  03 

MIN 

C; 

D. 

h.  00 

2  96 

3  21 

7.  00 

4  77 

5.  27 

8.  00 

6  96 

7  68 

9.  00 

9.  59 

10.  5 

10.  00 

12.  8 

13.  9 

13.  00 

27  8 

30.  7 

16.  00 

58  6 

A: 

16.  40 

4k 

CD 

DELTA  K 

B. 

15.  03 

53  2 

ROOT  MEAN  SQUARE 

8  44 

11  38 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0.  5-0  B 
O.  8-1  25 
1.  25-2  0 

>2  0 


8.9-236 


CONDITION/HT:  T7352 
FORM:  6.  00"TH  FORGING 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-S 
STRESS  RATIO:  -►0.  33 
FREQUENCY:  5.  17  HZ 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  'TTr — I  '  P'l'i'i 

ENVIRONMENT:  R.  T.  , 

H.  H.  A. 


4  10  40  100 


4  10  40  100 

AK  (KSI  \/m) 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  730- 
SPECIMEN  WIDTH:  3.  000 
REFERENCES:77720 


AK  (MPA  -v/m) 
4  10  4( 

I  M'l'i'i — i~n 

ENVIFIoNMENT:  R.  T 
3.5X  NACL 


4  10 


Figure  8.9.3.80 


8.9-237 


4  10  4 

AK  (KSI  -v/Tn) 


ALUM. 

ALLOY 


CONDITION/HT;  T7352 
FORM:  6.  00"TH  FORGING 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  33 
FREQUENCY:  5.  17  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH. 

SPECIMEN  THK:  0.750-  0.  7B0 

SPECIMEN  WIDTH:  3.000” 
REFERENCES:77720 


AK  (MPA  y/Tn) 

4  10  40  100 

1  '  'I  '  P  I T  I  '  P  PI'I 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 


AK  (MPA  Vm) 
4  '  10  4 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/m) 


4  10 


4  10  ^ 

AK  (KS!  v/Tn) 


Figure  8.9.3.81 


8.9-239 


TARLE  8.9.3.82 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8.9. 3, 82  I ND ICAT ING  EFFECT 

OF  ENVIRONMENT 

707  r- 


MATERIAL:  ALUMINUM 
CONDITION:  T73h2 


DEI  TA  K 
(KBI-k-IN**!  /2) 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


5. 


E  9. 
LAE  AIK 

U  DU 


h 

00 

2 

85 

7 

00 

4 

67 

8 

00 

7 

04 

9. 

00 

10 

0 

10 

00 

13 

6 

10. 

85 

17, 

3 

DA/DN  IN  /CYCLE) 

B  C 


D 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25  1 

SUMMARY  1.25-2  0 

<NP/NA)  :>2  0 


8.9-240 


CONDITION/HT  T7352 
FORM:  6.  00"TH  FORGING 

SPECIMEN  TYPE  CCP 
ORIENTATION  S-T 
STRESS  RATIO  ♦0.  33 
FREQUENCY  5.  17  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK  .  0.750" 
SPECIMEN  WIDTH:  3.000" 
REFERENCES:77720 


AK  (MPA  v/m) 

4  10  40  100 

I  '  M  I'l'l - 1  M'l'l'l 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 


4  10  40  100 

r''  I  '  I'l'l - 1 .  '  'I' I  I 'IT” 

ENVIRONMENT; 


AK  (MPA  y/m) 
I  10  4 


10° 

(D 

10' 

10’ 

10'^ 

10' 

10'^ 

10 ' 

10“ 

10' 

id* 

10'^ 

Id 

10'° 

Id 

4  10 

T-r-j-rTTn - 

ENVIRONMENT 


1  4  10 

t  I  I  I  '  IM'I 

-  ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/m) 

Figure  8.9.3.82 


4  10 

AK  (KSI  v^) 


8.9-241 


TABLF  8.9.3.83 


PaTIOUE  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  8.9.3.83  INDICATING  EFFECT 


OF  ENVIRONMENT 


•1 


CONDITION/HT:  T7352 
FORM:  6.  00*'TH  FORGING 

SPECIMEN  TYPE.  CCP 
ORIENTATION  S-L 
STRESS  RATIO:  -^0.  33 
:  FREQUENCY:  5.  17  HZ 


AK  (MPA  Vrri') 

4  10  40  100 


ENVIRONMENT:  R. 
LAB  AIR 


4  10  40  100 

1  I  I  '  I'l'l - 1  'l  ll'l'r' 

ENVIRONMENT: 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.750" 
SPECIMEN  WIDTH.  3.000" 
REFERENCES:77720 


ALUM. 

ALLOY 


10° 

10^ 

10’ 

10° 

10'^ 

10* 

10'^ 

10-^ 

lO"* 

10® 

10'^ 

10'^ 

10° 

10® 

10° 

® 

10^ 

10’ 

10° 

10'^ 

10* 

10'^ 

10® 

lO"* 

10® 

10'^ 

10^ 

10‘° 

10® 

4  10 

1  MM  'PI — 
ENVIRONMENT: 


4  10 

1  '  1  '  I'l'l - 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v^) 

Figure  8.9.3.83 
8.9-243 


4  10  < 

AK  (KSI  v/Tn) 


10''’  ^ 
■D 


10'^  ^ 


lO  "*  re 


S--  -.-•  TT-.-* 


TABLE  8.9.3.84 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFI^4ED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  8.9.3.84  INDICATING  EFFECT 

OF  STRESS  RATIO 


''/C'  MATERIAL.  ALUMINUM  7075 

1^  CONDITION:  T76 

Pi  ENVIRONMENT:  R  T  .  L  H  A, 


CONDITION/HT:  T76 
FORM:  0.  10"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  L-T 
FREQUENCY;  6.  00  HZ 
ENVIRONMENT:  R.  T.  .  L.  H.  A. 


AK  (MPA  -y/m) 

4  10  40  100 


4  10  40  100 

r  '  n  iTI - 1  '  I  '  ['I'l 

STRESS  RATIO  = 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  099" 
SPECIMEN  WIDTH:  23.  790" 
REFERENCES:86575 


AK  (MPA  v/m) 
4  10  4 


10° 

(D 

10' 

10’ 

10' 

10'^ 

10' 

10'^ 

10' 

10“' 

io' 

10'^ 

10 

10° 

10’ 

10° 

® 

10 

10’ 

10' 

10'^ 

10  ‘ 

10'^ 

10 

10“' 

io' 

10° 

10' 

10° 

4  10  40  100 

AK  (KSI  v/Tn) 


4  10 

Ti'i — r 

STRESS  RATIO  = 


4  10 

AK  (KSI  v^) 


Figure  8.9.3.84 
8.9-245 


ALUM. 

ALLOY 


7075 


10'^  -jr 


10"*  ^ 
"D 


10'^  s 


lO"*  TO 

■D 


TADLE  8.9.3.85 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3.85  INDICATING  EFFECT 

or  ENVIRONMENT 


MATERIAL.  ALUMINUM  707S 

CONDITION:  T76 


DELTA  K 
<KSI*IN«*l/2) 


DA/DN  IN.  /CYCLE) 


A 


D 


C 


D 


E=  R.  T. 
L.  H.  A.  .  IHZ 


E=  R.  T. 

L.  H.  A.  ,  6HZ 


E=  R.  T. 

S.  T.  W.  ,  IHZ 


E*  R  T. 

S.  C.  S.  .  IHZ 


DELTA  K  B 
MIN  C 
D 


3.  71 
3.  85 


.  333 


.  203 


4.  00 

5.  00 
A.  00 

7.  00 

8.  00 

9.  00 

10.  00 
13.  00 
16.  00 
20.  00 
25.  00 

A;  18.  43 
DELTA  KB:  28.  99 
MAX  C: 

D: 


.  347 

.  242 

.  567 

.  615 

1.  09 

1.  20 

1.  98 

2.  01 

3.  18 

3.  05 

4.  44 

4.  33 

5.  69 

5.  87 

10.  1 

12  3 

19.  1 

22.  3 

43,  8 

92.  7 

36.  0 

161 


ROOT  MEAN  SQUARE  36.  67  48.  67  0.  00  0.  00 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  I  1 

SUMMARY  1.  25-2  0  1 

(NP/NA)  .•>2  0 


8.9-246 


TABLE  8.9.3.86 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3. 86  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T76 
ENVIRONMENT:  R  T  ,  L  H.  A. 


7075 


DELTA  K 
<KSI*IN**l/2) 


R^^.-O  08 


DA/DN  IN.  /CYCLE) 


DELTA  K  B 
MIN  C 
D 


5.  80 


1.  55 


6.  00 

1.  57 

7  00 

2.  23 

0.  00 

3.  92 

9.  00 

6.  95 

10.  00 

11.  2 

13.  00 

23.  5 

16.  00 

33.  5 

20.  00 

58.  2 

2S.  00 

175. 

30.  00 

408. 

DELTA  K  B; 


32.  04 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


12.  3^ 


1 


CONDITION/HT:  T76 
FORM:  0.  10"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  T-L 
FREQUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  .  L.  H.  A. 


AK  (MPA  v/m) 


AK  (KSI  v^) 

Figure 


YIELD  STRENGTH:  66.0  KSI 
ULT.  STRENGTH:  77.0  KSI 
SPECIMEN  THK:  0.  099" 
SPECIMEN  WIDTH;  23.790' 
REFERENCES:86575 


AK  (MPA  -x/m) 


1  4  10  40  100 

AK  (KSI  \/Tn) 


.9.3.86 


[ 

[ 


8.9-249 


TADLE  8.9.3.87 


fatigue  crack  growth  rates  at  defined  levels 

nr  STRESS  INTENSITY  FACTOR 

DATA  ftSSQCIATED  WITH  FIGURE  8.9. 3 . 87  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T765i 
ENVIRONMENT:  R  T  ,  L  H  A. 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  <10**-6  IN.  /CYCLE) 


A 


B 


R=+0  08  R=+0  30 


A: 

DELTA  K  B:  3.  26  :  .163 

MIN  C. 

D: 

3.  50  :  .  197 

4.  00  :  .  297 

5.  00  :  .  668 

6.  00  :  1.  37 

7.  00  ;  2.  52 

8.  00  :  4.  14 

9.  00  :  6.  22 

10.  00  :  8.  75 

13.  00  :  19.  1 

16.  00  :  34.  2 

A: 

DELTA  K  B;  17.  22  :  41.  9 

MAX  C : 

D: 


ROOT  MEAN  SQUARE  0  00  22  73 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8 

RAl  lO  0.  8-1  25  1 

SUMMARY  1 .  25-2  O  1 

(NP/NA)  >2  0 


8.9-250 


CONDITION/HT.  T7651 
FORM;  2.  00  "TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  6.  00  HZ 

ENVIRONMENT.  R.  T.  .  L.  H.  A. 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 

T  T-Tn'Ti — r  '  I '  I'M 'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -s/m) 


YIELD  STRENGTH:  63.0-  64.7  KSI 

ULT.  STRENGTH:  74.  0-  75.  5  KSI 

SPECIMEN  THK:  0.  812-  0.  992" 

SPECIMEN  WIDTH:  6.000-  7.400" 

REFERENCES:88579.  85837 


AK  (MPA  y/m) 

4  10  40  100 


10° 

vs/ 

10  ’ 

10 

10  ^ 

10' 

10'^ 

10 

lo" 

10 

10'^ 

10^ 

10‘® 

10' 

10' 

10° 

VS' 

10' 

10’ 

10' 

10'^ 

10 ' 

-3 

10 

10' 

10'“ 

10 

10'^ 

10'' 

10'° 

-f 

10 

4  10  40 

"  1“^ T'  r'l'i  r  ^"1 T 

STRESS  RATIO  = 


Figure  8.9.3.87 
8.9-251 


4  10  40 

AK  (KSI  x/Tn) 


TABLE  8.9.3.88 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  F IGURE  8 . 9 . 3. 88  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL  ALUMINUM  707D 

CONDITION;  T7A51 
ENVIRONMENT:  R  T  , S  T  W 


DELTA  K 
(KSI*IN**l/2) 

A 

DA/DN  (10**-A 

D 

IN.  /CYCLE) 

C 

R=^i-0.  08 

R=+0.  30 

R=+0.  50 

A 

4.  54 

795 

DELTA  K  B 

4.  41 

1.  49 

MIN  C 

3.  35 

.  745 

D 

3.  50 

.  903 

4.  00 

1.  52 

5.  00 

1.  16 

2.  17 

3.  04 

6.  00 

2.  20 

3.  58 

4  78 

7.  00 

3.  55 

5.  32 

6.  72 

8.  00 

5.  18 

7.  41 

9.  00 

9.  00 

7.  12 

9  88 

11.  8 

10.  00 

9.  40 

12.  8 

15  3 

13.  00 

19.  1 

25.  0 

A 

13.  60 

21.  7 

DELTA  K  B 

13.  60 

28.  2 

MAX  C 

11.  02 

20.  0 

D 

ROOT  MEAN 

SQUARE 

7  56 

8  12 

5.  93 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 
RATIO  0  8-1  25 


1 


CONDITION/HT.  T7651 
FORM;  2.  00"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH;  63.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.992-  0.995" 

SPECIMEN  WIDTH;  7.400" 
REFERENCES:85837 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  -*-0.  50 


AK  (MPA  \/rn) 

4  10  40  100 


4  10  40 


4  10  40  100 

AK  (KSI  V^n) 

r injure  8.0.3.88 


4  iO  40 

AK  (KSI  %An) 


B. 0-253 


CONDITION/HT:  T7651 
FORM;  2.  00"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  08 
FREQUENCY.  6.  00  H2 


YIELD  STRENGTH:  63.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK: 

SPECIMEN  WIDTH:  7.  400" 
REFERENCES:85837.  88579 


ALUM. 

ALLOY 


7075 


AK  (MPA  Vni) 

4  10  40  100 


AK  (MPA  Vm) 


10 


10'^  ^ 

u 

>. 

o 


10 


3  E 


10 

X3 


10 


,•5 


.•6 


10 


10' 


10'' 


10 


-2 


u 

>s 

o 


•3  E 


10 


Z 

^  -o 

10  re 
■o 


10 


10' 


.-5 


AK  (KSI  Vln) 


Figure  8.9.3.89 


8.9-255 


MATERIAL:  ALUMINUM 
CONDITION;  T7651 


TABLE  8.9.3.90 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8 .9. 3 .90  INDICATING  EFFECT 

OF  ENVIRONMENT 

UMINUM  707r» 


DELTA  K 
(KSI*IN**l/2) 


E= 
L.  H  A. 


DA/DN  IN  /CYCLE) 

D  C 

E=  R.  T. 

S.  7.  W 


DELTA  K  B 
MIN  C 
D 


4.  88 

391 

3,  59 

349 

4  00 

436 

5.  00 

385 

868 

6.  00 

933 

1. 

77 

7.  00 

2. 

21 

3. 

39 

8.  00 

4. 

18 

5 

95 

9.  00 

6. 

78 

9. 

50 

10.  00 

9. 

90 

13 

9 

13.  00 

21. 

3 

27 

9 

16.  00 

34. 

2 

20.  00 

53. 

0 

DELTA  K  B: 


23.  91 
15.  70 


33.  4 


ROOT  MEAN  SQUARE 

12.  71 

11  02 

PERCENT  ERROR 

LIFE 

0.  0-0  5 

PREDICTION 

0  5-0.  8 

RATIO 

0.  8-1  25 

1 

1 

SUMMARY 

1  25-2  0 

<NP/NA) 

:>2  0 

8.0-256 

CONDITION/HT:  T7651 
FORM:  2.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
,  STRESS  RATIO:  ■*•0.  08 

/  FREQUENCY:  1.  00  HZ 


YIELD  STRENGTH:  64.7  KSI 
ULT.  STRENGTH:  75.  5  KSI 
SPECIMEN  THK:  0.813-  0.814- 

SPECIMEN  WIDTH:  6.000" 
REFERENCES:85837 


AK  (MPA  -v/m) 

4  10  40  100 

T—n-^^PTT - 1 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


4  10  40  100 

"I  ^  I'l'l'l - f  '  I  'T'lT 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  V^) 


10° 

(D 

10 

10  ’ 

10  ^ 

10 

10 

10'^ 

10'’ 

10' 

10'^ 

io' 

10' 

10® 

lo' 

10° 

® 

AK  (MPA  Vrn) 
4  10  4( 

I  '  I  >  I'Pi — 

ENVIRONMENT:  R.  T 
S.  T.  W. 


4  10  4( 

"I  ■'  I '  Mi'i — r~n 

ENVIRONMENT: 


4  10  4( 

AK  (KSI  v/m) 


Figure  8.9.3.90 
8.9-257 


TABLE  8.9.3.91 


fat I SUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3.91  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T7651 


DELTA  K 


DA/DN  (10*»-6  IN.  /CYCLE) 


<KSI*IN**l/2) 


A 

Q 

C 

E=  R.  T. 

E=  R.  T. 

E=  R.  T. 

L.  H.  A. 

S.  c.  s. 

S.  T.  W. 

A 

3.  94 

.  237 

DEL  TA 

K 

B 

3.  88 

.  259 

MIN 

C 

4.  54 

.  795 

D 

4.  00 

.  262 

.  316 

5.  00 

.  913 

1.  09 

1.  16 

6.  00 

1  96 

2.  33 

2.  20 

7.  00 

3.  28 

3.  87 

3.  55 

8.  00 

4.  81 

5.  60 

5.  18 

9.  00 

6.  55 

7.  47 

7.  12 

10.  00 

8.  57 

9.  51 

9.  40 

13.  00 

17.  5 

17  4 

19.  1 

16.  00 

35.  8 

30.  8 

A 

16.  45 

40.  0 

DELTA 

K 

B 

18.  21 

47.  5 

MAX 

C 

13.  60 

21.  7 

D 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


11.  26 


B.  41 


7.  56 


CONDITION/HT.  T7651 
FORM:  2.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 


YIELD  STRENGTH:  63.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.990-  0.994" 


ALUM. 

ALLOY 


8.9-259 


V-Jt 

V  .•  •*  • 

A  1  P  .  «  B  ■  •  ■ 

"/•V 

TADLE  8.9.3.92 

•  .v;. 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 

ns 

k« 

OF  STRESS 

INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9.3.92  INDICATING  EFFECT 

OF 

FREQUENCY 

V.-.*. 

MATERIAL; 

ALUMINUM 

707r> 

) 

CONDITION 

T7A5i 

ENVIRONMENT.  +  265F.L.H.  A 

•  .  •  • 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

r. -.'•(■ 

j-r'-f 

(KSI«IN-»*1/21 

(.■■> 

A 

BCD 

i 

F(HZ)--  1  00 

F(HZ)=  6.00 

A 

4  42 

889 

DELTA  K 

B 

3  84 

518 

MIN 

C 

D 

v 

4.  00 

.  595 

5.  00 

1.  18 

1.  20 

>V'“ 

6.  00 

1.  86 

2.  02 

y  i"* 

7.  00 

2.  79 

3  06 

( 

8.  00 

9.  00 

4.  02 

5.  61 

6.  00  >> 

10.  00 

7.  61 

8  03 

13.  00 

16.  6 

17.  5 

16.  00 

31.  3 

20.  00 

62.  2 

2S.  00 

124. 

'.•'v''i 

A 

26.  29 

144. 

DELTA  K 

B 

13.  34 

19.  0 

»* '.'  *. 

MAX 

C 

D 

CONDITION/HT:  T7651 
FORM;  2.  00-TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
STRESS  RATIO:  h-b.  08 
ENVIRONMENT:  +  265"  r.  L.  H.  A. 


YIELD  STRENGTH;  63.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.  990" 
SPECIMEN  WIDTH.  7.  400" 
REFERENCES:88579 


AK  (MPA  v/m) 

4  10  40  100 

"■|  '"I'l  'TI - I'M  MI'I  ■ 

FREQUENCY  (Hz)  =  1.  00 


AK  (MPA  v/m) 
4  10  4 


4  10  40  100 


4  10  40  100 

AK  (KSI  v^) 


4  10 


4  10  A 

AK  (KSI  V^) 


Figure  8.9.3.92 


8.9-261 


TABLE  8.9.3.93 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.9. 3.93  INDICATING  EFFECT 

OK  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T7651 


7075 


ENVIRONMENT  R  T 

,  L.  H.  A 

DELTA  K 

(KSI*IN**l/2) 

A 

R-+0  0€ 

A:  6.  51 

1  49 

DELTA 

K 

B: 

MIN 

C; 

D: 

7.  00 

1.  86 

8.  00 

2.  61 

9.  00 

3  39 

10.  00 

4.  31 

13.  00 

9.  87 

16.  00 

30.  6 

A:  17.  22 

52.  9 

DELTA 

K 

B: 

MAX 

C; 

0; 

DA/DN  (10**-6  IN  /CYCLE) 
B  C 


0 


ROOT  MEAN  SQUARE  13  52 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0.  8 
RATIO  0.  8-1  25 

SUMMARY  1  25-2  0 
(NP/NA)  >2  O 


2 


CONDITION/HT.  T7651 
FORM.  2.  00"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION:  T-L 
FREQUENCY.  6.  00  HZ 
ENVIRONMENT:  R.  T.  .  L.  H.  A. 


YIELD  STRENGTH:  64.0  KSI 
ULT.  STRENGTH:  74.0  KSI 
SPECIMEN  THK:  0.505-  0.  990‘ 

SPECIMEN  WIDTH:  7.  400" 
REFERLNCES:85837.  88579 


AK  (MPA  ^/m) 

4  10  40  100 

r"’  mTii — I  1  'T'lM  ■ 

STRESS  RATIO  =  ■*■0.  08 


4  10  40  100 

I"’’  I  TM'i — [■  ■n  ’  rr'i  ' 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -s/Tn) 


10° 

(D 

10 

10'' 

10’^ 

10' 

io' 

10'^ 

10' 

10'“ 

10^ 

io‘ 

10 

10-« 

10' 

AK  (MPA  ^/m) 
4  10  4 

r’  mm — r~r- 

STRESS  RATIO  = 


4  10 


10° 

ViJ/ 

10’ 

10 

10'^ 

10 

10'^ 

i0‘ 

10'^ 

i0 

10'^ 

i0* 

10-° 

10 

i0' 

E  T''  n  i'i'i — r~T“ 

~  STRESS  RATIO  = 

— 

— 

— 

— 

4  10  ' 

AK  (KSI  v/Tn) 


Figui  i.’  8.9. 3.9.1 


8.9-263 


TADLE  8.. 9. 3. 94 


PATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8.9.3,94  INDICATING  EFFECT 


or  ENVIRONMENT 


MATERIAL:  ALUMINUM  7075 

CONDITION:  T/A51 


DEI  TA  K 
(KSm  IN**l/2) 


A 


E--  R  T 

s.  c  s. 


A 

4.  30 

424 

DELTA  K  B 

MIN  C 

D 

5.  00 

.  767 

6.  00 

2.  39 

7.  00 

3.  90 

a.  00 

5.  14 

9.  00 

6.  80 

10.  00 

9.  79 

13.  00 

24.  3 

A 

14.  82 

36.  4 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

1 1.  33 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 
RATIO  0.  8-1  25 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


1 


TAULE  8.9.3.95 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESvS  INTENSITY  FACTOR 
ASSOCIATED  WITH  FIGURE  8.9. 3.95  INDICATING  EFFECT 
OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T7AS11 
ENVIRONMENT.  R  T  ,  L.  H  A, 


7075 


DELTA  K 
(K3I*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


R-=  09 


R=+0.  30 


DELTA  K  B: 
MIN  C: 
D: 


DELTA  K  B: 


2 

R9 

139 

4 

9C 

321 

3 

00 

139 

3 

50 

172 

4. 

00 

271 

5. 

00 

733 

506 

6. 

00 

1. 

50 

1. 

99 

7. 

00 

2. 

43 

3. 

61 

B. 

00 

3. 

43 

5 

12 

9. 

00 

4 

50 

6 

55 

10. 

00 

5 

67 

7 

97 

13 

00 

10. 

3 

13 

5 

16. 

00 

18. 

6 

25 

2 

20. 

00 

72 

6 

25. 

00 

338. 

16. 

70 

31. 

5 

25. 

56 

403. 

ROOT  MEAN  SQUARE 

13  91 

13  74 

PERCENT  ERROR 

LIFE 

0.  0-0 

5 

PREDICTION 

0  5-0 

8 

RATIO 

0  B-  1 

n 

C. 

SUMMARY 

1  25-2 

0 

(NP/NA) 

."'2 

0 

CONDITIGN/HT:  T76511 
FORM:  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  .  L.  H.  A. 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

I  '  I  n  i'i  I'M  I'H'i  ~ 
STRESS  RATIO  = 


YIELD  STRENGTH:  68.0  KSI 
ULT.  STRENGTH:  77.  0  KSI 
SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCES:88579 


AK  (MPA  Vm) 

4  10  40 


10 

10  ' 

10 

10  " 

10-^ 

10 

10"’ 

10 

10'^ 

lO" 

10' 

10® 

10' 

10° 

® 

—^10' 


4  10  40  100 

AK  (KSI 


I 


1  4  10  40 

“  STRESS  RATIO  = 


llSI 


4  10  40 

AK  (KSI  V^) 


r-’iquro 


.  O-.'IO'/ 


10'^  ^ 


Z 

T3 

lO  "*  ro 

■D 


10  ^  ^ 


10  TO 
*D 


■  1 

1 

i 

•V 

TABLE  8.9.3.96 

r  ^ 

TIQUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 

li. 

OF  STRESS  INTENSITY  FACTOR 

DATA  A 

SSOCIATED  WITH  FIGURE  8.9.3.96  INDICATING  EFFECT 

OF  STRESS  RATIO 

H 

.  ) 

MATERIAL  .ALUMINUM’ 
CONDITION:  T7651 1 

7075 

ENVIRONMENT  R  T 

,  L  H  A. 

DELTA  K 
(KSHHN«-«l/2) 


DELTA  K  B 
MIN  C 
D 


6.  23 


7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 

19.  09 


A 

R=--<0  08 
1  6b 


2.  08 

2.  70 

3.  44 

4.  39 
10.  1 
27.  9 


DA/DN  (10*«-6  IN  /CYCLE) 
B  C 


DELTA  K  B: 


ROOT  MEAN  SQUARE 

8,  99 

PERCENT  ERROR 

.-v  ^  •  . 


TABLK  8.9.3,97 

rL'  =  TAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ^-.SSCCIATED  with  FIGURt  8.9.3.97  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  Al  VMINuh 
CONDI! ION; 


7075 


K.  MAX 

(K.SI-frlN*^!  /2) 


DA.'DT  (10**-6  IN/HOUR) 


F=  f 

3  5'/.  NACl-  -T6 


F 

3  57.  NACL-T4 
+JOHR  320F 


E=  F 

3  57.  NACL-T(f 
+J5HR  320F 


A 

K  MAX  B 
MIN  C 
D 


A 

K  MAX  B 
MAX  C 
D 


4  50 
3  80 


4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 


20.  00 

20.  00 


180. 
286. 
377. 
450 
51 1 
567 
755 
1059 


1873. 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0  00 


16  25 


18.  15 


8.9-270 


CONDITION/HT: 

FORM:  1.  0‘’TH  PLATE 

SPECIMEN  TYPE:  DCS 
ORIENTATION.  S-L 
YIELD  STRENGTH: 

ULT.  STRENGTH; 


SPECIMEN  THK;  1.000" 
SPECIMEN  WIDTH:  5.  000" 
CRACK  LENGTH  (Aq). 

Ktscc: 

REFERENCESS4286 


K  max  (MPA  \/rn) 

4  10  40  100 

T  H'l'l'l - 1  '  I  MT'I 

ENVIRONMENT: 

3.  5X  NACL-T6 


4  10  40  100 

r^T' I'i'i — I  I  T'n 

320F 


10^ 

® 

io’ 

io' 

10° 

10 

•  1 

10 

10' 

10  ^ 

10 

10  ^ 

10 

io“ 

10 

K  max  (MPA  x/Tri) 

4  10  40  100 

I  'I'i'i'i — I ri' 

ENVIRONMENT. 

3.  5X  NACL-T8+10HR 


10^ 

io' 

io' 

10° 

10 

•  1 

10 

10' 

10  ^ 

10 

10^ 

10 

10 

10  ■* 

io' 

1  4  10  40 

=  I  '  I  '  I'l'l - J-T-T 

-  ENVIRONMENT: 


4  10  40  100 

Kmax  (KSI  y/i^) 

Figure  8.9.3.97 


4  10  40 

Kmax  (KSI  VTK) 


8.9-271 


TABLE  8.9.3.98 


SU5TAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8.9.3.98  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL: 

CONDITION 

ALUMINUM 

7075 

K  MAX 

DA/DT  (i0*i«^-6  IN/HOUR) 

(KSH*IN**1  /2) 

A  B  C  '  a 

< 

E'^  E=  .  .  , 

3  57.  NACL-T6  3  5'/.  NACL-T6 

+  2;)HR  320F  +40HR  320F 

A 

3.  00 

134 

K  MAX  B 

MIN  C 

D 

3.  50 

193. 

4.  00 

209. 

5.  00 

258. 

6.  00 

320 

7.  00 

391. 

8.  00 

468. 

9.  00 

548. 

10.  00 

628. 

13.  00 

848. 

16.  00 

1007 

20.  00 

1100. 

A 

22.  00 

1101 

K  MAX  B 

MAX  C 

D 

ROOT  MEAN  SQUARE  10.  72  0  00 

PERCENT  ERROR 


CONDITION/HT; 

FORM;  1.0"TH  PLATE 
SPECIMEN  TYPE:  DCB 
ORIENTATION. S-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK;  1.  000" 
SPECIMEN  WIDTH;  5.  000" 
CRACK  LENGTH  (Aq): 

Kiscc: 

REFERENCES;84286 


K  max  (MPA  Vm) 


ENVIRONMENT. 

3.5X  NACL-T6-*-20HR 


(MPA  vm) 


Figure  8.9.3.98 


TABLF  8.9.3.99 


Si.'iTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  with  FIGURE  8.9. 3.99  INDICATING  EFFECT 

Of  ENVIRONMENT 


MATERIAL  ALUMlNj'-  7075 

CONDITION  T651 


K  MAX 

(KSI*IN*-*l/2:- 


A :  4.10 

K  MAX  B: 

MIN  C: 

D: 

5.  00 

6.  00 

7.  00 

8.  00 

9.  00 

iO.  00 
13.  00 
16.  00 

A:  20.  00 

K  MAX  B: 

MAX  C . 

D; 


A 

E-- 

;  3X/DAY-S.  5NACL 
1  18 


260 
467.  ^ 
698 
925. 
1130. 
1304 
1627. 
1716. 

1640. 


DA./DT  (10**-6  IN/HOUR) 
B  C 


ROOT  MEAN  SQUARE  18.  39 

PERCENT  ERROR 


8.9-274 


CONDITION/HT:  T851 
FORM: 

SPECIMEN  TYPE;  DCB 
ORIENTATIONS-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK;  1.  000" 
SPECIMEN  WIDTH:  5.000" 
CRACK  LENGTH  (Aq) 

Kiscc: 

REFERENCES:78313 


K  max  (MPA  s/m) 

4  10  40  100 

I  '  I '  Mi'i — I  '  I  Mfri 

ENVIRONMENT: 

3X/DAY-3.  5NACL 


Kmax  (MPA 
4  10  40 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  1  M'l'i 

ENVIRONMENT: 


10^ 

10' 

io’ 

10 

10° 

•  1 

10 

10' 

10 

10'^ 

10 

10'^ 

10 

10“ 

1  4  10  40 

=  I  '  I  'I'I'I — 

-  ENVIRONMENT: 


4  10  40  100 

^  max  (I^SI  s/^) 

Figure  b. 9. 3.99 
8.9-275 


4  10  40 

Kmax  (KSI  v/fK) 


TABLK  8.9.3.100 


SijbTAINCD  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

..SSOCIATED  WITH  F I QURE  8 . 9 . 3 .  lOOT  ND I C  AT  I NC-  EFFECT 

OF  ENVIRONMENT 


■aTERIAL  AlUMi'-  7075 

'OND I f I ON  T  6b 1 


K 

riAX 

DA/Di 

6  IN/HQUR) 

( K3I  * 

INa*  i 

/  2  1 

A 

B 

C 

D 

L  F  t 

E=-  R  T 

E=  R  .  T. 

E=  R.  T 

H  H  ^  -1  ooy. 

H  n  A  -B37. 

LAB  AIR-67y. 

LAB  AIR- 

rel  hum 

REL  HUM 

REL  HUM. 

REL  HUM 

A 

7  50 

2b  5 

K  MAX 

B 

MIN 

C 

7.  30 

5.  98 

D 

0  70 

37.  1 

8.  00 

63  2 

30  8 

9.  00 

210 

130. 

52.  8 

10.  00 

405. 

277 

123 

13.  00 

*>88 

455. 

296. 

16.  00 

699. 

406 

311. 

A: 

18.  20 

821 

K  MAX 

B 

MAX 

C: 

17.  30 

422. 

D: 

17.  30 

312. 

'tOOT  MEAN  SQUARE 
PERCENT  ERROR 


12  35 


O  00  15  10 


9.  75 


CONDITION/HT:  T651 
FORM.  1.0"TH  PLATE 
SPECIMEN  TYPE:  DCB 
ORIENTATION;T-L 
YIELD  STRENGTH;  68.  0  KSI 
ULT.  STRENGTH: 


SPECIMEN  THK: 

SPECIMEN  WIDTH:  1 1.  800" 
CRACK  LENGTH  (Aq). 

Kiscc: 

REFERENCES:85543 


K  max  (MPA  \/m) 

4  10  40  100 


K  max  (MPA  vm) 

4  10  40  1C 


ENVIRONMENT:  R.  T.  , 

H.  H.  A.  -100X  REL  HUM 


4  10  40  100 

l-qin - 1  I  I  I  |'|l| 

m°Kmvx 


4  10  40  100 

^  max  (I^SI  V^Tn) 


ENVIRONMENT:  R.  T. , 

H.  H.  A.  -83X  REL  HUM 


4  10  40  1( 


hl-Uu» 


4  10  40  U 

^  max  (^Sl  "n/^) 


Fiqurc  8.9.3.100 


8.9-277 


TABLE  8.9.3.101 


SUrTAIMED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

Ti.  associated  with  F  IGURE  8 . 9 . 3 . 101 1  ND  I  C  AT  I  NG  EFFECT 


MATERIAL:  ALUM  INCH 
CONDITION.  T651 


K  MAX 

(KSH<IN«al/2) 


or  ENVIRONMENT 


DA/DT  IN/HOUR) 


E=  R  T 
LAB  AIR-27/; 
REL  HUM 


E=  R  T, 
LAD  ATR-17X 
REL  HUM 


E=  R.  T 
L.  H.  A. 


F.=  R 
5M  KI 


A; 

K  MAX  B: 
MIN  C 


200  00 


K  MAX  B: 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0.  00 


O  00 


8.9-278 


CONDITION/HT:  1651 
FORM:  1.0"TH  PLATE 

SPECIMEN  TYPE;  DCS 
ORIENTATION.  T-L 
YIELD  STRENGTH; 

ULT.  STRENGTH: 


SPECIMEN  THK: 

SPECIMEN  WIDTH.  11.  800" 
CRACK  LENGTH  (Aq): 

Kiscc- 

REFERENCES:85543 


K  max  (MPA 
4  10  40  100 


K  max  (MPA 
4  10  40 


ENVIRONMENT.  R.  T.  - 
LAB  A1R-27X  REL  HUM 


ENV^O^MENT 


10 


4  10  40  100 


.  R,  T.  . 


4  10  40  100 

Kmax  (KSI  v/iH) 


ENVIRONMENT:  R.  T. 
LAB  AIR-17X  REL 


4  10 


Figure  8.0.3.101 


4  10  40 

Kmax  (KSI  v^) 


TARLF.  8.9.3.102 


?jiTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ^^SSOCIATED  WITH  FIGURE  8. 9 . 3 . 1021  ND I C  AT  I  NG  EFFECT 

OF  ENVIRONMENT 

MATER  I  Al  :  Al  UMTiiUM  7(>7r, 

CONDITION  Id.bJ 


K  MAX 

(KSI*IN*#1 /2' 


DA/DT  IN/HOUR) 


A 


C 


D 


LAE  Alr7 


C  ^ 

3.  5’/.  NACL 


E= 

OUTDOORS, 
RENTON, WASH 


E  = 

WET  IX  WITH 
3  b7.NACL 


A; 

K  MAX 

B 

9 

20 

472 

MIN 

C: 

D 

10 

00 

547 

13 

00  : 

086 

16. 

00 

1244 

20 

00 

1600 

25. 

00  : 

1705 

A 

K  MAX 

B 

26 

00  : 

1681 

MAX  C 
D 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0.  00 


9  27 


0.  00 


0  00 


CONDITION/HT:  T651 
FORM:  1.  0"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATIONS-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK:  1.  000" 

SPECIMEN  WIDTH:  3.  500-  5.  000" 

CRACK  LENGTH  (Aq) 

Kiscc: 

REFERENCES:7e313.  84284 


K  max  (MPA  v^) 


K  max  (MPA  \/m) 

4  10  40  100 


— 

1  '  1  '  MI'I 

rT-iT|i|i| 

— 

ENVIRONMENT: 

— 

3.5X  NACL 

: 

: 

— 

E  i 

r 

-z; 

* 

— 

_ 

— 

-L-i  iilili 

_ t  1  lihli, 

* 

10 


40  100 


1  '  1 '  I'i'i 

- 

3.  SXNACU  1 

— 

1 

-r: 

- 

— 

bP 

— 

o 

— 

— 

1  ■  1  » 

1  ■  1  ■  I>1» 

-= 

10 


40  100 


Kmax  (KSI  v/iH) 


8.9-281 


'■  r: 


MATERIAL;  ALUMINUM 
CONDITION;  T651 


TABLE  8.9.3.103 

SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8. 9. 3. 103INDICATING  EFFEC 

OF  ENVIRONMENT 


UMINUH  7075 


K 

MAX 

DA/DT  (  10**- 

-6  IN/HOUR) 

<KSI*IN**l/2) 

A  B 

C 

D 

E--  t= 

E= 

E^ 

WET  IX/WK  WITH  WET  iX/2  DAYS 

IX /DAY-3.  5NACL 

ALT. 

IMMERSION 

3  57.  NACL  WITH  3.  5V.NACL 

IN 

3.  SaNACL 

A; 

K  MAX 

B: 

MIN 

C :  b.  60 

432. 

D 

6.  00 

497. 

7.  00 

512. 

8.  00 

509. 

1 

9.  00 

499. 

10.  00 

487. 

13.  00 

457. 

16.  00 

451. 

20.  00 

481. 

A; 

K  MAX 

B; 

MAX 

C;  21.  00 

495. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 

0.  00 

0.  00 

8.9-282 

.• ' 


TABLE  8.9,3.104 

SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8, 9. 3. 104INDICATING  EFFECT 

OF  FORM 

MATER  I AL ;  ALUM i NUM  707 5 

CONDITION.  T651 

ENVIRONMENT;  3X/DAV-3  5NACL 


K  MAX 

<KSI*IN*iH/a) 


A 

K  MAX  B 
MIN  C 
D 


A 

K  MAX  B 
MAX  C 
D 


200.  00 


T( IN)=  10 
PLATE 


DA/DT  (i0**-6  IN/HOUR) 


T(  IN)=  1.  5 
PLATE 


T( IN)»  2  0 
PLATE 


T( IN)=  3  0 
PLATE 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0.  00 


0.  00 


0.  00 


0.  00 


8.9-284 


CONDITION/HT:  T6S1 
ENVIRONMENT:3X/DAY-3.  5NACL 
SPECIMEN  TYPE:  DCB 
ORIENTATION  S-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  5.  000" 
CRACK  LENGTH  (Ao): 


10“ 


K  max  (MPA  \/m) 

4  10  40  100 


-1 


10 


iio-2 

c 


-3 

5  10 
CO 

•o 


10 


10' 


10 


=  1  '  1 '  I'ln  1  '  1 ' 1 rpi  ^ 
"FORM:  1.0"TH  ^ 

PLATE 

— 

— 

— 

.r 

pa  □ 

— 

Ef 

_  o 

[ 

— 

— 

— 

HH 

_ [  X  1  i  iili 

10 


-3 


10' 


io’ 

ilo-* 

£ 

•Nn. 

|,0’ 

•o 

10* 


-5 


10 


10 


=  1  '  1  M'PI — =f 

“  FORM:  2. 0"TH  -= 

PLATE 

— 

- 

— 

n/ 

B 

a 

_ 

— 

=  oF 

_  n 

a 

-  m 

— 

: 

— 

mi 

1 _ 1  1 1  iili 

— 

10 


-2 


.-3 


4  10  40  100 

^max  (I^SI  \/in) 


-4 


® 

10“ 

10* 

10'^ 

10-^ 

10 

10' 

10-' 

® 

10° 

10"’ 

r.-2 


K  max  (MPA  \/m) 

4  10  40  100 


=  1'  '  r  >  rn'i'i 

“  FORM:  1.  5"TH 

PLATE 

— 

— 

■■ 

J9 

=  isr 

“  □ 

~  1  ■  1  ■  i.ii 

_ L  i-UbJi 

1  4  10  40  100 

Fi—nmrpT — r-rrrvr 

FORM:  3.0"TH 
PLATE 


10‘F 


,-3 


lO^F 


10 


10-V 


10' 


el _ I _ I  I  I  I  ilil  I  I  I  I  1 1  li 


□ 


1  4  10  40  100 

Kmax  (KSI  >/iK) 


Figure  8.9.3.104 


TABLE  8.9.3,105 


5JSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 9. 3. 105  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL 

CONDITION 

ALUMINUM 

T7351 

707S 

K  MAX 

<KS1*IN**1/^^) 

A 

DA/DT 

B 

IN/HOUR) 

C 

D 

E=  h 

3X/ DAY-3  5NACL 

A 

K  MAX  B 
MIN  C 

D 

200.  00 

A 

K  MAX  B 
MAX  C 

0 

<1 

ROOT  MEAN  SQUARE  0.  00 

PERCENT  ERROR 


m 


CONDITION/HT:  T7351 
^  FORM:  1. 5"TH  PLATE 

SPECIMEN  TYPE:  DCB 
>j.N  ORIENTATION.S-L 
M  yield  STRENGTH: 

ULT.  STRENGTH: 


{ 


K  max  (MPA  vm) 


ENVIRONMENT: 
3X/DAY-3.  5NACL 


SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  5.  000" 
CRACK  LENGTH  (Aq) 

Kiscc: 

REFERENCESfi4284,  84286 


(MPA  vm) 


ENVIRONMENT: 


4  10  40  100 

I  '  IMM'I - 1  '  I  M'l'l 

ENVIRONMENT: 


4  10  40  100 

^max  (*^SI  y/ln) 


10^ 

io’ 

o 

O 

o 

O 

10  ’ 

-1 

10 

10'^ 

CM 

b 

10^ 

10  ^ 

10'^ 

10'* 

10^ 

10® 

1  4  10  40 

t=  I  '  I  '  I'I'I  I  '  I 
-  ENVIRONMENT: 


Figure  8.9.3.105 
8.9-287 


4  10  40 

Kmax  (KSI  v/m) 


ALUM. 

ALLOY 


7075 


I 

lADLB  8,9.3.106 

SUSTAINED  CRACK  v'^RQUIFH  RATES  AT  DEFINED  LEVELS  ''  ■ 

OF  STRESS  INTENSITY  FACTOR  ! 

DATA  associated  WITH  FIGURE  8.9,3. 106INDICATING  EFFECT 

OF  FORM 

MATERIAL:  ALUMINUM  7075  ' 

CONDITION  UNDERAGED.  72HR  1 SSF  { 

ENVIRONMENT: 


K  MAX 

(K0I«IN«ai/2) 


DA/DT  (10**- 6  IN/HOUR) 


A 


B 


C 


D 


T  (  I N  )  =  1  O 

PLATE 


A; 

K  MAX  B: 

MIN  C: 

D: 

200.  00 

A; 

K  MAX  B; 

MAX  C: 

D; 


ROOT  MEAN  SQUARE  0.  00 

PERCENT  ERROR 


8.9-288 


.V 


CONOITION/HT:  UNDERAGED,  72HR  158F 

ENVIh  ONMENT;  SPECIMEN  THK:  1.  000“ 

SPECIMEN  TYPE;  DCB  SPECIMEN  WIDTH:  5.  000" 

ORIENTATION  S-L  CRACK  LENGTH  (Ao): 

YIELD  STRENGTH:  K,scc: 

ULT.  STRENGTH;  REFERENCES:84286 


K  max  (MPA  y/m) 


1.0"TH 

PLATE 


1  Q  DD  13 


10  40  100 


10  40  100 

nax  (*^SI  v/in) 


K  max  (MPA  v^) 


10^ 

(D 

io’ 

io' 

10° 

10 

-1 

10 

10' 

10'^ 

10 

10'^ 

10' 

10'^ 

10' 

10 

10^ 

io’ 

io' 

10° 

10 

io’’ 

10' 

10'^ 

10' 

10'^ 

10' 

10"* 

10 

10' 

4  10  40 

I '  I'i'i — r^r 


Figure  8.9.3.106 
8.9-289 


4  10  40 

Kmax  (KSI  v/iTT) 


ALUM. 

ALLOY 

7075 


V. 


^  X 

X 

A 

X  ^ 

u 

u  o 

u 

<  z  z 

(fl 

K  tU  M  < 

M 

O  J 

1 

1  z 
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TABLE  8.10.3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.10. 3.1  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7075<ALCLAD) 

CONDITION:  T6 

ENVIRONMENT:  R  T  ,  LAB  AIR 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN-«nH/2) 

A 

B 

C 

D 

R=^+0.  05 

R=+0  20 

R=+0.  40 

R=+0  60 

A 

2.  83 

108 

DELTA  K  B 

2.  49 

.  0825 

MIN  C 

1.  82 

0657 

D 

1.  56 

.  069 

1.  60 

.  076 

2.  00 

.  107 

136 

2.  50 

.  0837 

.  175 

3.  00 

.  134 

.  140 

.  250 

3.  50 

.  188 

.  197 

4.  00 

.  229 

.  279 

5.  00 

.  450 

.  709 

6.  00 

1.  83 

2  71 

A 

6.  96 

3.  91 

DELTA  K  B 

6.  09 

3.  12 

MAX  C 

3.  40 

.  347 

D 

2.  40 

193 

ROOT  MEAN 

SQUARE 

1 1.  22 

9  55 

5  07 

4.  26 

PERCENT  ERROR 


LIFE  0.  0-0  3 

prediction  0.  9-0.  8 

RATIO  0.  8-1  29  1  1  1  1 

SUMNARY  1 .  29-2  0 
(NP/NA)  >2.  0 
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CONDITION/HT:  T6 
FORM:  SHEET 
SPECIMEN  TYPE.  CCP 
ORIENTATION:  T-L 
FREQUENCY:  30.  00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/rn) 
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4  10  40  100 

I  '  I  '’I'l'l - 1  T7TPTI|-- 

STRESS  RATIO  =  +0.  40 


4  10  40  100 

AK  (KSI  vAm) 


YIELD  STRENGTH:  47.  2  KSI 
ULT.  STRENGTH:  68.  2  KSI 
SPECIMEN  THK:  0.  090" 
SPECIMEN  WIDTH:  14.000" 
REFERENCES:EFM01 
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Figure  8.10.3.1 
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r^-MICUe  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  F IGURE  8. 10. 3 . 2  INDICATING  EFFECT 


V..' 

■.'.v 

OF  STRESS  RATIO 

••  ’*•  • 

MATER  I  Al.  ALUMINUM 

/075<ALCL.AD) 

CONDITION:  TL 

m 

ENVIRONMENl;  R  T  . 

LAR  AIR 

DEI  TA 

K 

DA/DN  (10«*-6 

IN  /CYCLE) 

(KSI-k  IN*  .-» 

l/;2) 

A 

B 

C 

R=+0  00 

R=+0.  33 

A 

H.  S6 

4  97 

DEL  T A  K  D : 

6 .  JiCj 

4.  28 

MIN  C : 

D 

y.  00 

4.  77 

8.  00 

6.  31 

9.  00 

5.  20 

8.  91 

10.  00 

6.  99 

12.  8 

13.  00 

14.  7 

34.  4 

16.  00 

28.  6 

86.  2 

20.  00 

68.  3 

290. 

25.  00 

228 

30.  00 

996. 

A: 

30.  12 

1035. 

DELTA  K  B: 

21.  86 

652. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


FE 

0.  0-0.  5 

V 

CTION 

0.  5-0.  8 

]  0 

0.  8-1.  2 

•ARY 

1  25-2.  0 

.  NA) 

>2.  0 

13.  41 
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CONDITION/HT:  T6 
FORM.  '  0.09"TH  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREQUENCY:  13.  30  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  67.  7  KSI 
ULT.  STRENGTH:  77.  8  KSI 
SPECIMEN  THK:  0.  089" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:86213 
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Figure  8.10.3.2 
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INI 
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♦NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD.  DEV 
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TABLE  8.11.3.1 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITV  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8. 11 . 3 . 1 1 NDIC AT ING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT  R  T 

7079 

LAD  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B  C 

D 

R  =  +0.  05 

R=+0  50 

A:  19.  31 

55.  4 

DELTA  K  B:  16.  89 

172. 

MIN  C: 

D: 

20.  00 

64.  8 

364. 

25.  00 

167. 

989. 

30.  00 

2676 

A:  26.  41 

218. 

1 

DELTA  KB;  31.  99 

4067 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

6.  21 

9  61 

PERCENT  ERROR 

LIFE  0.  0-0  » 

PFEDICTION  0.  5-0  ■  1 

PATIO  0.8-1  25  2  1 

SUHnAPY  1.25-2  0 

(NP/NA)  >2  0 


CONDITION/HT:  T6 
FORM:  0,  17-TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION;  L-T 
FREQUENCY:  2.  00  HZ 

ENVIRONMENT.  R.  T.  ,  LAB  AIR 


AK  (MPA  >/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/Tn) 


YIELD  STRENGTH:  57.  0  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.  170" 
SPECIMEN  WIDTH:  15.000" 
REFERENCES:06734 


AK  (MPA  v/m) 

4  10  40 


STRESS  RATIO  =  +0.  50 


4  10  40  100 


4  10  40 

AK  (KSI  \/Tn) 


Figure  8.11.3.1 
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7079 
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TABLE  8.11.3.2 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.11. 3.2  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

ALUMINUM 

7079 

CONDITION 

T6 

ENVIRONMENT:  R  T. 

LAB  AIR 

DELTA  K 

DA/DN  (10#*-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  0  C  D 

R=^+0.  02 

A 

5.  46 

.  114 

DELTA  K  B 

MIN  C 

D 

6.  00 

.  262 

7.  00 

1. 01 

8.  00 

2.  84 

9.  00 

6.  13 

10.  00 

10.  7 

13.  00 

27.  4 

16.  00 

53.  6 

20.  00 

110. 

A 

20.  96 

123. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

25.  00 

PERCENT  ERROR 

LIFE  0.  0-0.  9 
PREDICTION  0.  9-0  8 
RATIO  0.  8-1  29 
SUMMARY  1 .  29-2,  0 
(NP/NA)  >2.  0 


8.11-14 


CONDITION/HT;  T6 

FORM:  1.  70"TH  BILLET 

SPECIMEN  TYPE;  WOL 

ORIENTATION:  L-T 

FREOUENCY:  1.00-  30.00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  79.  0  KSI 
ULT.  STRENGTH:  B6.  0  KSI 
SPECIMEN  THK:  1.  250" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:MA011 


ALUM. 

ALLOY 


7079 


AK  (MPA  x/m) 

4  10  40  100 


(D 


AK  (MPA  x/m) 

4  10  40  100 
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10' 


4  10  40  100 

AK  (KSI  x/^> 


Figure  8.11.3.2 
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TABLE  8,11.3,3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8,11. 3. 3  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT:  R  T 

7079 

LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

D  C 

D 

R=+0.  05 

R=+0  50 

A;  4.  14 

284 

DELTA  K  B;  2.  16 

137 

MIN  C: 

D: 

2.  50 

.  193 

3.  00 

.  317 

3.  50 

517 

4.  00 

.  833 

5.  00 

.  387 

2.  08 

P- 

6.  00 

.  922 

4.  65 

7.  00 

1.  91 

8.  94 

8.  00 

3  29 

15.  3 

9.  00 

5.  17 

21.  3 

10.  00 

7.  81 

22.  0 

13.  00 

21.  8 

16.  00 

35.  7 

20.  00 

42.  8 

25.  00 

55.  4 

A:  27.  05 

67.  8 

DELTA  KB:  10.  09 

21.  7 

MAX  C; 

D: 

ROOT  MEAN  SQUARE 

41  55 

30.  01 

PERCENT  ERROR 

LIFE  0.  0-0.  S 
FFEDICTION  0.  5-0  8 
RATIO  0.8-1  25 
SUnnARY  1.25-2.0 
(NP/NA)  >2.  0 


8.11-16 


8.11-17 
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TABLE  8.11.3.4 

FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.11. 3.4  INDICATING  EFFECT 

OF  STRESS  RATIO 


LIFE  0.  0-0.  9 
FREOICTION  0.  9-0.  ■ 
RATIO  0.8-1  29 
SUMIARY  1.29-2.0 
(NP/NA)  >2.  0 


8.11-18 


•1 


MATERIAL;  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT;  R  T. 

7079 

H.  H.  A. 

.V 

-4 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI<HN**l/2) 

A 

B  C 

D 

R=+0.  05 

R=+0.  50 

A:  4.  09 

.  377 

DELTA  KB;.  2.  22 

.  197 

MIN  C: 

D; 

2.  50 

.  264 

■;v 

3.  00 

.  537 

3.  50 

1.  04 

4.  00 

1.  70 

5.  00 

2.  52 

3.  77 

6.  00 

4.  34 

8.  18 

p-j 

7.  00 

6.  76 

14.  2 

8.  00 

9.  78 

20.  8 

;j 

9.  00 

13.  4 

34.  9 

10.  00 

17.  4 

13.  00 

32.  0 

16.  00 

48.  4 

■; 

20.  00 

70.  4 

25.  00 

98.  4 

A:  29.  94 

129. 

DELTA  KB:  9.83 

68.  0 

MAX  C. 

l! 

D: 

•» 

•  1 

ROOT  MEAN  SQUARE 

24.  19 

19.  85 

PERCENT  ERROR 

.-j 

-  1 

si 

%’ 

V 

v’ 

N' 

M 


hi 


CONDITION/HT:  T6 
FORM:  FORGING 
SPECIMEN  TYPE;  CT 
ORIENTATION:  T-L 
FREOUENCY:  9.00  HZ 

ENVIRONMENT;  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  88.8  KSI 
ULT.  STRENGTH:  78.  7  KSI 
SPECIMEN  THK:  0.  400'* 
SPECIMEN  WIDTH:  4.  500" 
REFERENCESSW001 


8.11-19 


m 

ROOT  MEAN  SQUARE 

9.  67  j 

PERCENT  ERROR 

_ 

LIFE 

0.  0-0.  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1  25 

4 

sunnARY 

1.  25-2  0 

(NP/NA) 

>2.  0 

8.11-20 

A-  ■  .  •  0.  *j  J-  ^  .  •  • 

CONDITION/HT;  T651 
FORM:  0.  ie"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  •*■0.  05 
FREOUENCY:  2.00  HZ 


AK  (MPA  v/m) 


YIELD  STRENGTH:  72.6  KSI 
ULT.  STRENGTH:  79.  1  KSI 
SPECIMEN  THK:  0.160-  0.161" 

SPECIMEN  WIDTH:  3.000-  14.010" 
REFERENCES:86734 


AK  (MPA  v/m) 


ENVIRONMENT 


ALUM. 

ALLOY 

1 

7079 


IHIIIII 


ENVIRONMENT: 


AK  (KSI  Vm) 


Figure  8.11.3.5 
8.11-21 


40  100 


ENVIRONMENT: 


AK  (KSI  v/in) 


10'^  ^ 


CONDITION:  T652 
ENVIRONMENT:  R  T  , LAB  AIR 


DELTA  K 
(KSHHN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


DELTA  K  B 
MIN  C 
D 


5.  82 


R=^+0  33 


2.  27 


DELTA  K  B 
MAX  C 
0 


6.  00 

2.  61 

7.  00 

4.  95 

8.  00 

a.  02 

9.  00 

11.  6 

10.  00 

15.  6 

13.  00 

27.  6 

16.  00 

37.  3 

17.  35 

40.  7 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


5.  08 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0  5 
0.  5-0.  8 
0.  8-1  25 
1.  25-2,  O 
>2  O 
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CONDITION/HT:  T652 
FORM:  6.  00"TH  FORGING 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-S 
FREQUENCY:  5.  17  HZ 

ENVIRONMENT:  R.  T. .  LAB  AIR 


AK  (MPA  v/m) 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.750" 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES:77720 


AK  (MPA  Vm) 


ALUM. 

ALLOY 


^  10^ 


Z  c 

5  10^ 

to 
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4  10  40  100 

AK(KSI^/m) 


Figure  0.11.3.6 


4  10 

AK  (KSI  v/Tn) 
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TABLE  8.11.3.7 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  with  FIGURE  8.11.3.7  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7079 

CONDITION:  T6b? 

ENVIRONMENT:  R  T  , L AD  AIR 


DELTA  K 
<KSI*IN**1/L*) 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
D 


5  59 


A 

R=-  t-0.  33 

A  14 


6 

00 

5. 

36 

7. 

00 

a. 

82 

a. 

00 

12. 

8 

9 

00 

17. 

3 

10. 

00 

22. 

2 

13. 

00 

41. 

2 

16. 

00 

71. 

0 

20. 

00 

145. 

21. 

86 

204. 

DA/DN  IN.  /CYCLE) 

B  C 


D 


ROOT  MEAN  SQUARE  18.  53 

PERCENT  ERROR 


LIFE  O.  0~0.  5 

PREDICTION  0.  5~0.  8  2 

RATIO  0.8-1.25  2 

SUMMARY  1.25-2  0 
(NP/NA)  >2.0 


8.11-24 


CONDITION/HT:  T652 
FORM;  6.  00"TH  FORGING 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY;  5.  17  HZ 
ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH; 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  750" 
SPECIMEN  WIDTH:  3.000' 
REFERENCES:77720 


ALUM. 

ALLOY 


AK  (MPA  -v/m) 

4  10  40  100 


(D 


10 


10 


f3 


10 


-4 


-5 


10 


10 


10 


.-7 


10 

® 


.-8 


AK  (MPA  y/m) 

4  10  40  100 

I  '■p'Fni - 1  '  I''' 

STRESS  RATIO  = 


i_L..i  I-tli 


1  4 

F  I  '"P' 

STRESS  RATIO  = 


I  I  1 


hh 


<j 
>. 
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Figure  8.11.3.7 


4  10  40  100 

AK  (KSI  v/in) 


8.11-25 


TABLE  8.11.3.8 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
GF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.11. 3.8  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION;  T652 


7079 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN*«l/2) 

A 

D 

C 

D 

E=^  R.  T 

E=  R  T. 

E=  R.  T 

E=  R.  T. 

L.  H.  A 

LAB  AIR 

90V.  R.  H. 

SALT  FOG 

A:  5.  83 

2  61 

DELTA  KB:  5.  53 

2.  48 

MIN  C:  5.  59 

3.  29 

D:  5.  46 

3.  21 

6.  00 

2.  80 

3.  21 

4.  32 

4  76 

7.  00 

4  05 

4.  86 

7.  10 

8.  01 

8.  00 

5.  44 

6.  61 

10.  2 

11.5 

9.  00 

6  95 

8  44 

13.  6 

ID.  2 

10.  00 

a  56 

10.  4 

17.  5 

19.  4 

13.  00 

13.  6 

17.  7 

35.  6 

38.  2 

16.  00 

16.  8 

29.  6 

76.  9 

81 . 4 

20.  00 

60.  9 

A:  16.  92 

17  0 

DELTA  KB:  22.  12 

91.  5 

MAX  C;  17.  28 

1 10 

D:  16.  26 

87.  4 

ROOT  MEAN  SQUARE 

16  35 

11  53 

8.  60 

10.  74 

PERCENT  ERROR 

REDICTION  0,  5-0  8 

RATIO  0.  8-1  25 

SUMMARY  1 .  25-2  0 

(NP/NA)  >2  0 


8.11-26 


CONDITION/HT:  T652 
FORM:  6.  00‘'TH  FORGING 

SPECIMEN  TYPE;  CCP 
ORIENTATION  T-S 
STRESS  RATIO;  +0.  33 
FREQUENCY:  5.  17  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK;  0.750" 
SPECIMEN  WIDTH:  3.000' 
REFERENCES:77720 


ALUM. 

ALLOY 


7079 


TABLE  8.11.3.9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
Or  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE  8 . 11 . 3 . 9  ! ND I C AT ING  EFFECT 


OF  ENVIRONMENT 


MATERIAL: 

CONDITION 

ALUMINUM 

T652 

7079 

DELTA  K 

DA/DN  (10**-6  IN  /CYCLE) 

fKSI*IN«*l/2) 

A  B  C  D 

E-^  R  T 

LAB  AIR 

A 

b.  52 

2  02 

DELTA  K  B 

MIN  C 

D 

6.  00 

3  73 

V.  00 

6,  O-Sj 

8.  00 

9.  02 

9.  00 

13.  0 

10.  00 

18.  3 

13.  00 

51.3 

A 

15.  68 

95.  3 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

12.  51 

PERCENT  ERROR 

LIFE  0.  0-0  9 

PREDICTION  0.  9-0.  8 

RATIO  0.  8-1  29  2 

SUMMARY  1 .  29-2.  0 
(NP/NA)  >2  0 


8.11-28 


CONDITION/HT:  “652 
FORM:  6.  00’’TH  FORGING 

SPECIMEN  TYPE;  CCP 
ORIENTATION  T-L 
STRESS  RATIO;  -*-0.  33 
FREQUENCY:  5.  17  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK.  0.  750" 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES:77720 


AK  (MPA  v/m) 


AK  (MPA  v/m) 


ENVIRONMENT:  R. 
LAB  AIR 


ENVIRONMENT 


4  10  40 


4  10  40 

AK  (KSI  -s/Tn) 


4  10 


Figure  8.11.3.9 


4  10  ^ 

AK  (KSI  -v/Tn) 


8.11-29 


TABLE  8.11,3.10 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.11. 3.  lOINDICATING  EFFECT 

OF  ENVIRONMENT 

MATERIAL:  ALUMINUM  7079 

CONDITION  T65?> 


DEI  TA  K 
(KSI*IN*»l/2) 


DA/DN  IN.  /CYCLE) 


A 


B 


C 


D 


E=^  R  1 , 
LAD  AIH 

A 

DELTA  K  B 
MIN  C 
D 


A 

DELTA  K  B 
MAX  C 
D 


ROOT  MEAN  SQUARE  12  23 

PERCENT  ERROR 


LIFE  0.  0-0  S 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25  2 

SUMMARY  1.25-2.0 
(NP/NA)  >2  0 


5.  58 

2  93 

6.  00 

3  50 

7.  00 

5.  44 

8  00 

8  40 

9.  00 

12.  6 

10.  00 

18.  3 

11.  52 

29.  9 

8.11-30 


CONDITION/HT;  T652 
FORM:  6.  00"TH  FORGING 

SPECIMEN  TYPE:  CCP 
ORIENTATION  S-T 
.  STRESS  RATIO:  +0.  33 

<  FREOUENCY:  5.17  HZ 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.750" 
SPECIMEN  WIDTH:  3.  000' 
REFERENCES:77720 


10° 

® 

10^ 

10  ’ 

10'° 

10'^ 

io“ 

10'^ 

10'^ 

lO'' 

10® 

10‘® 

10'^ 

10'° 

10® 

10° 

® 

10^ 

10’ 

10'° 

10'^ 

10^ 

10'^ 

10® 

10'“ 

10® 

10° 

10'^ 

10° 

10® 

ire  8. 

,11.3.10 

I- 


TABLE  8.11.3.11 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 11.3. IIINDICATING  EFFECT 

OF  STRESS  RATIO 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  0.  5-0  8 

RATIO  0.8-1  25 

SUMMARY  1.  25-2  0 

(NP/NA)  >2  0 


21.  17 


8.11-32 


CONDITION/HT;  T652 
FORM;  6.  00"TH  FORGING 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  S-L 
FREQUENCY:  5.  17  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  -v/m) 


STRESS  RATIO  =  +0.  33 


LMl 


YIELD  STRENGTH: 

ULT.  STRENGTH; 

SPECIMEN  THK:  0.750" 
SPECIMEN  WIDTH:  3.000" 
REFERENCES;77720 


AK  (MPA  x/Tn) 


STRESS  RATIO 


ALUM. 

ALLOY 


7079 


STRESS  RATIO 


STRESS  RATIO 


AK  (KSI  y/ln) 

Figure  8.11.3.11 

AK  (KSI  v/7n) 

8.11-33 

TABLE  8,11.3.12 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 11.3. 12INDICATING  EFFECT 

or  ENVIRONMENT 


MATERIAL:  ALUMINUr-;  7079 

CONDITION.  TA 


K  MAX 

(KSI*IN*itl/2) 


A 


E- 

3.  5PCT  NACL 


DA/DT  IN/HOUR) 

B  C 


D 


A:  b.  20 

K  MAX  B ; 

MIN  C: 

D: 


8S938. 


6  00  :  229024. 

7.  00  :  313826. 


A;  7.  20 
K  MAX  B : 

MAX  C; 

D: 


332604. 


ROOT  MEAN  SQUARE  4  14 

PERCENT  ERROR 


CONDITION/HT:  T8 
FORM:  1.  0"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION. 

YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  3.  500" 
CRACK  LENGTH  (An) 

Kiscc:  ■♦•30  KSI  (SQRT  IN) 

REFERENCES:84330 


K  max  (MPA  y/m) 

4  10  40  100 

I  '  I  '  I'PI - 1  '  I  M'l'I 

ENVIRONMENT: 

3.5PCT  NACL 


4  10  40  100 

T' '  I  'nn — I  '  I  M'l'I 

ENVIRONMENT: 


4  10  40  100 

Kmax  (KSI  >/iH) 


K  max  (MPA  vm) 
4  10  40 


10^ 

io’ 

io' 

10° 

10 

-1 

10 

10’ 

10'^ 

10 

10'^ 

10' 

10'^ 

10 

10" 

1  4  10  40 

=  I  '  I  M'l'I — 

-  ENVIRONMENT: 


Figure  8.11.3.12 
8.11-35 


4  10  40 

Kmax  (KSI  v/m) 


TADLE  8.11.3.13 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F  IGi.iRE  8. 11. 3 . 13INDICATING  EFFEC 

or  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION  T651 


K 

MAX 

DA/DT  (10**-3  IN/HOUR) 

<KSI*IN*»l/2) 

A 

G  C 

£=  R.  T. 

E=  R  T.  E=  R.  T. 

GM  NA I ,  -700MV 

G  6M  KI,-700MV  5H  KF. -700HV 

A: 

K  MAX 

B; 

MIN 

C; 

D; 

200.  00  ; 

A; 

K  MAX 

B. 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


0  00 


O.  00 


8.11-36 


CONDITION/HT:  T851 
FORM; 

SPECIMEN  TYPE;  DCS 
ORIENTATIONS-L 
YIELD  STRENGTH; 

ULT.  STRENGTH; 


SPECIMEN  THK; 
SPECIMEN  WIDTH. 
CRACK  LENGTH  (Aq): 
Kiscc: 

REFERENCES;76442 


K  max  (MPA  vrn) 

4  10  40  100 


K  max  (MPA  \/m) 
4  10  40 


ENVIRONMENT;  R.  T.  . 
8M  NAI.  -700MV 


4  10  40  100 


R.  T.  , 


4  10  40  100 

Kmax  (KSI  >/iH) 


ENVIRONMENT:  R.  T. 
0.  6M  KI,  -700MV 


4  10  40 


Figure  8,11,3.13 


4  10  40 

^max  (I^SI  v/in) 


8.11-37 


TABLE  8.11,3,14 


SUSTAIWFID  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  AGSOClAfED  WITH  F I CURE  8. 11 . 3 . 14! ND I CAT  I NG  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  AI.UMJN-JM  7079 

CONDITION  T6bJ 


K  MAX 

(KSI«IN*<fl  /c!) 


DA/DT  A  IN/HOUR) 

ABC 

E=  R  T  E= 

DIET  WATER, OC  3X/DAY-3.  5NACL 


A: 

K  MAX  B:  3.  60 

MIN  C: 

D 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 


308 


618 

2371 

6209 

12697. 

21890. 

33357. 

46345 

85851 

113221 


A: 

K  MAX  B:  19.  00 


123028 


CONDITION/HT:  T651 
FORM: 

SPECIMEN  TYPE:  DCS 
ORIENTATION;S-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH:  5.  000" 
CRACK  LENGTH  (Aq) 

Kiscc 

REFERENCES:76442.  78313 


K  max  (MPA  s/m) 

4  10  40  100 

I'M  I’TI - [  '  I  '  I'l'T 

ENVIRONMENT:  R.  T.  . 
DIST.  WATER,  DC 


K  max  (MPA  \/m) 
4  10  40 

I  '  I '  I'i'i — r“n^ 
ENVIRONMENT: 
3X/DAY-3.  5NACL 


4  10  40  100 

I'M  m - 1  fl'l'l'l”" 

ENVIRONMENT: 


4  10  40  100 

^  max  (^Sl  \/7n) 


10^ 

io’ 

io‘ 

10° 

10 

-1 

10 

10 

10  ^ 

10 

10  ^ 

10 

10  “ 

10 

10 

1  4  10  40 

t  I  '  M  I'I'I  I'M 

-  ENVIRONMENT: 


Figure  8.11.3.14 
8.11-39 


4  10  40 

^  max  (I^SI  V^) 


TAHLF:  8.11.3.15 


r  •  •  •  ■ 

••  ■ 


3i 

•  «  »  , 

C’V. 


SU  =  TAir-4ED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F I CURE  8 . 11 . 3 . 15 1 NDICAT I NQ  EFFECT 

OF  ENVIRONMENT 


MATER  I AL :  Al  UM I NUM 
CONDITION:  T6bl 


7079 


CONDITION/HT:  T651 
FORM;  1.0"TH  PLATE 
SPECIMEN  TYPE:  DCB 
ORIENTATION.T-L 
YIELD  STRENGTH.  65.  0  KSI 
ULT  STRENGTH: 


SPECIMEN  THK: 

SPECIMEN  WIDTH:  11.  800" 
CRACK  LENGTH  (Aq) 

Kiscc- 

REFERENCES:85543 


K  max  (MPA  N/m) 

4  10  40  100 

r  '  I  '  I'I'I - r 

ENVIRONMENT:  R.  T.  , 

AIR 


K  max  (MPA  \/m) 
4  10  40 


4  10  40  100 

I'  '  1  '  IT'I - r'^T' I'I'I 

ENVIRONMENT: 


4  10  40  100 

^  max  C^SI  \/Tn) 


10^ 

® 

io’ 

io‘ 

10° 

10 

■  1 

10 

10 

10  ^ 

10 

10'^ 

10 

10  " 

10' 

10^ 

10' 

® 

io' 

io' 

10° 

10 

■  1 

10 

10 

10'^ 

10 

10'^ 

10 

10'“' 

10 

10 

4  10  40 

I  '  I  'I'I'I — r~n^ 
ENVIRONMENT: 


Figure  8.11.3.15 


4  10  40 

max  (^Sl  V  1^) 


8.11-41 


TARLE  8.11.3.16 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 11 . 3 . 16INDI GATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7079 

CONDITION;  T6bl 


K  MAX 

(KSI-B-IN**!  /2) 


DA/DT  (10**-3  IN/HOUR) 


A 


0 


C 


D 


R  T 

AIR, lOOPCT  REL 
HUM 


R.  T. 
3.  ?•/.  f-4ACL 


E=  R.  T. 

AQUEOUS  IODIDE, 
PH=0 


E=  R.  T. 

AQUEOUS  IODIDE 
PH=11 


A 

K  MAX  B 
MIN  C 
D 


200.  00 


A 

K  MAX  B 
MAX  C 
D 


c- 


ROOT  MEAN  SQUARE  0  00  O  00  0. 00  0. 00 

PERCENT  ERROR 


TABLE:  8,11.3.17 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  .ASSOCIATED  WITH  FIGURE  8. 11. 3.17INDICATING  EFFECT 


OF  ENVIRONMENT 


CONDITION/HT:  T651 
FORM:  1.0"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION.T-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK: 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aq) 
KiscC 

REFERENCES:85543 


TABLE  8.11.3.18 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE8. 11. 3. 18  INDICATING  EFFECT 


or  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T651 


7079 


K  MAX 

(KSI*IN-k-»1/2) 


DA/DT  IN/HOUR) 


E^  R  T 
0  2M  Kl. 
-450MV 


E-.=  R  T. 
0.  5M  KI, 
-450MV 


E=  R.  T. 
2M  KI. 
-450MV 


A 

K  MAX  B 
MIN  C 
D 


A 

K  MAX  B 
MAX  C 


200.  00 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


O.  00 


O  00 


0,  00 


8.11-46 


I M  M  *-t  '> V  '.J ' VJ'-'  V-V-' 'f.' 


.  ir.  :r.  IT.  r.  w: 


t<P 


.V 


CONDITION/HT:  T651 
FORM:  1.0"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATIONT-L 
YIELD  STRENGTH: 

'  ULT  STRENGTH: 


SPECIMEN  THK: 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aq) 
K  iscc- 

REFERENCES:85543 


ALUM. 

ALLOY 


7079 


TABLE  8.11.3.19 


“.'JSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 11 , 3 . 191 NDICAT ING  EFFECT 


OF  ENVIRONMENT 


MATERIAL: 

CONDITION: 

AL UMINUn 
T6bl 

7079 

K 

MAX 

DA/DT  (10**-3  IN/HOUR) 

(KSI*IN**l/2) 

A 

B  C 

D 

E  = 

E=  E= 

E= 

3M  KI..  22JLF, 

3M  KI,  201F,  3M  KI,  176F, 

3M  KI,  156F, 

-AOOMV 

-450MV  -450MV 

-400MV 

A: 

2.  90 

82.  9 

K  MAX 

B: 

MIN 

C: 

D: 

4.  00 

2.  70 

3.  00 

124. 

3.  50 

502. 

4.  00 

1080. 

5.  00 

2167 

43.  2 

6.  00 

3109. 

264. 

7.  00 

4633. 

1740. 

8.  00 

6976. 

3093. 

9.  00 

8905. 

3726. 

10.  00 

9784. 

4031. 

13.  00 

9372. 

4015. 

16.  00 

9096. 

3921. 

A 

18.  50 

10477. 

K  MAX 

B 

MAX 

C 

D 

17.  90 

4111. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


22.  88 


O  00 


0  00 


30.  16 


CONDITION/HT:  T851 
FORM;  1.0"TH  PLATE 
SPECIMEN  TYPE:  DCB 
ORIENTATION:  T-L 
YIELD  STRENGTH; 

ULT.  STRENGTH; 


K  max  (MPA  v/m) 

4  10  40  100 

I  '  P  IM’I - !  '  I  M'lT 

ENVIRONMENT: 

3M  KI,  221F.  -450MV 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  M'I'I 

-450MV 


4  10  40  100 

^  max  (*^SI  v/in) 


SPECIMEN  THK: 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aq): 
Kiscc: 

REFERENCES;e5543 


10^ 

10^ 

10' 

10' 

10’ 

10’ 

10® 

10® 

10-’ 

10-’ 

10-' 

10-' 

10-® 

10" 

lO-* 

® 

10® 

10' 

10' 

10’ 

10’ 

10® 

10® 

10-’ 

10-’ 

10-' 

10-' 

10-® 

10" 

K  max  (MPA  v^) 

4  10  40  10 

I  '  I  M'I'I - r  '  'I  M'I'I 

ENVIRONMENT: 

3M  KI,  201 F.  -450MV 


4  10  40  1( 


-450MV 


Figure  8.11.3.19 
8.11-49 


4  10  40  1( 

^  max  (^Sl 


TABLE  8.11.3.20 


m 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
GF  STRESS  INTENSITY  FACTOR 


y- 


data  associated  with  FIGURE8.11. 3.20  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

CONDITION 

ALUMINUM 

T6SJ 

7079 

K  MAX 

<KSI*IN*»1 /2) 

A 

DA/DT  (10**- 3  IN/HOUR) 

B  C 

D 

3H  Ki.  11  nr, 

-450MV 

E= 

3M  KI,  70F,  3M  KI,  37F, 

-450MV  50MV 

E= 

3M  KI..  12F, 

-41>0MV 

A 

K  MAX  B 
MIN  C 

D 

200.  00 

A 

K  MAX  B 
MAX  C 

D 

ROOT  MEAN 

SQUARE 

0.  00 

0.  00  0.  00 

0.  00 

PERCENT  ERROR 


CONDITION/HT:  T651 
FORM;  1.0"TH  PLATE 
SPECIMEN  TYPE;  DCB 
ORIENTATION-.T-L 
YIELD  STRENGTH; 

ULT.  STRENGTH; 


SPECIMEN  THK; 
SPECIMEN  WIDTH; 
CRACK  LENGTH  (Aq)' 
Kiscc: 

REFERENCES;e5543 


ALUM. 

ALLOY 

1 

7079 


K  max  (MPA  \/ m) 

K  max  (MPA  \/ m) 

4  10  40  1 

00 

4  10  40 

^  max  (^Sl  V^Tn) 


Figure  8.11,3.20 
8.11-51 


T/w  . :  .  .  .  . .  .  V. .  . 


CONDITION/HT;  T651 
FORM:  1.  0"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATIONT-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


K  max  (MPA  v/m) 

4  10  40  100 

I  '  I  '  MI'I - !  '  I  '  IM'I 

ENVIRONMENT:  R.  T.  , 
5.0M  KI 


4  10  40  100 


SPECIMEN  THK: 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aq)’ 
Ktscc 

REFERENCES:85543 


4  10  40  100 

^  max  y/^)  „ 


K  max  (MPA  v^) 

4  10  40 

■T~^TTW1 — r  '  I  '  I ' 

ENVIRONMENT:  R.  T.  . 
5M  KI,  -350MV 


4  10  40  100 

I  '  I '  MI'I — r“n^TTT“ 

Tbb 


ALUM. 

ALLOY 


7079 


10'  I 


10“  5 


10’  I 


10“  5 


Figure  8.11.3.21 


8.11-53 


4  10  40 

^  max  (^Sl  v/Tn) 


fr.-. 
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TABIE  8.11.3.22 

Su-STAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

DAi2.  associated  with  F  IGURE  8. 11 . 3. 22!  NDICATING  EFFECT 

OF  ENVIRONMENT 


r. 


CONDITION/HT:  T651 
FORM:  1.0‘‘TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION.  T-L 


SPECIMEN  THK: 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aq): 


ALUM. 

ALLOY 


YIELD  STRENGTH: 
ULT.  STRENGTH: 


Kiscc- 

REFERENCES:85543 


7079 


B.  ll-'3o 


lABLE  8.11.3.23 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  wit.m  figures. 11. 3. 23  indicating  effect 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7079 

CONDITION:  T<851 


K  MAX 

(KSI-K  IN**!  /2) 


DA/DT  (i0**-3 

IN/HOUR) 

A 

B 

C 

E=^  R  T. 

E=  R.  T. 

E=  R.  T. 

DM  KI-  -lOOOM--’ 

3  4M  KCL  3. 

8M  KBR 

D 

E=  R  T 
8M  NAI.  -45 


A 

K  MAX  B: 

MIN  C: 

D: 

200.  00 

A: 

K  MAX  B: 

MAX  C: 

D: 


ROOT  MEAN  SQUARE  O  00  O  00  0.  00  O.  OO 

PERCENT  ERROR 


8.11-57 


TABLk  8.11.3.24 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE8 . 11 . 3 . 24  I NDIC ATING  EFFECT 

OF  FORM 


MATERIAL:  ALUMINUM 
CONDITION  T&51 
ENVIRONMENT: 


7079 


3.  57.  NACL 


K 

MAX 

DA/DT 

(10**-6  IN/HOUR) 

(KSI*IN**l/2) 

A 

B 

C 

T  (I  N )  =  1.0 

T( 1N>= 

1. 5  T(IN)«  2 

PLATE 

PLATE  PLATE 

A:  2.  40 

365. 

K  MAX 

B:  3.70 

449. 

MIN 

C:  2.80 

164 

D: 

2.  50 

573. 

3.  00 

2816. 

218. 

3.  50 

6754. 

430. 

4.  00 

10931 

806. 

799. 

5.  00 

16247. 

3639. 

2323. 

6.  00 

18045. 

10271 

5506. 

7.  00 

19011. 

21381. 

11054. 

8.  00 

20818 

36079. 

19406. 

9.  00 

24517 

52335. 

30552. 

10.  00 

67826 

43937. 

13.  00 

8805 1. 

16.  00 

1 16680. 

A.  9.  50 

27442. 

K  MAX 

B:  13.00 

94452 

MAX 

C:  18.  50 

119909. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


!5  56 


9.  41 


23.  56 


8.11-58 


8.11-59 


CONDITION/HT:  T651+50HR  AT  320F 
ENVIRONMENT:  R.  T. , 

SPECIMEN  TYPE:  DCS 
ORIENTATION  T-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK: 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aq): 
K|scc* 

REFERENCES:85543 


K  max  (MPA  \/m) 

\  10  40  100 


K  max  (MPA  vm) 
4  10  40 


4  10  40  100 


4  10  40  100 

*^max  \/^)  „ 
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Figure  8.11.3.25 


4  10  40 

^max  (l^SI  ■\/Tn) 


8.11-61 


STAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


ASSOCIATED  WITH  F I GURE8 . 11 . 3 . 26  I ND I CAT ING  EFFECT 


OF  FORM 


MATERIAL.  ALUMINUM  7079 

CONDITION  T651-r500HR  AT  3P.0F 
ENVIRONMENT:  R  T  , 


K  MAX 

<K5i*IN-<f»i-l  /2) 


DA/DT  (10**-6  IN/HOUR) 

ABC 

T  (  1 N  )  -  1.0 

PLATE 


A: 

K  MAX  B: 

MIN  C: 

D 

200.  00 
A: 

K  MAX  B: 

MAX  C: 

D 


ROOT  MEAN  SQUARE  0.  00 

PERCENT  ERROR 


8.11-62 


✓  ✓ 


>  • 


CONDITION/HT:  T651+500HR  AT  320F 
ENVIRONMENT:  R.  T.  , 

SPECIMEN  TYPE.  DCB 
ORIENTATION  T-L 
YIELD  STRENGTH; 

ULT.  STRENGTH; 


SPECIMEN  THK: 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aq); 
K|SCC- 

REFERENCES:05543 


ALUM. 

ALLOY 


j 


7079 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


CRACK  LENOTH  GROSS  STRESS 

—PRODUCT  -  TEST  SPEC  YIELD  - SPECIMEN -  K(APF)  STAN  K(C>  STAN 

CONDITION  FORM  THICK  TEMP  OR  STR  WIDTH  THICK  INIT  FINAL  ONSET  MAX  KIAPP)  MEAN  DEV  K<C»  MEAN  DEV  DATE  REFER 

(IN)  (F)  (KBI)  (IN)  (IN)  (IN)  (IN)  (KSI )  (KSI )  (KBIdSORT  IN)  (KBUBORT  IN) 
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TAliLt  8.14.3.1 


Is 


fatigue  crack  growth  rates  at  defined  levels 
OF  STRESS  intensity  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE 8 . 14 . 3 . 1  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION  T7F6=? 

X'7090 

DELTA  K 

DA/DN  (lO-ttii— 6 

IN.  /CYCLE) 

(K31*IN*«-1 

/^‘  ) 

A 

B 

C 

D 

E=^  R.  T. 

R,  T 

NITROGEN  GAS 

3  57.  NACL 

10-20HZ 

13-  20HZ 

A 

3.  53 

1  39 

delta  K  B: 

3.  77 

6.  82 

MIN  C: 

D: 

4.  00 

1.  88 

6  82 

5.  00 

3.  30 

12  6 

6.  00 

5  78 

26,  0 

7  00 

10.  4 

r 

A; 

7.  30 

12.  6 

DELTA  K  B: 

6.  31 

28  9 

MAX  C: 

D 

r ,  'T  ' 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


13  6B 


21  67 


CONDITION/HT:  T7E69 
FORM;  1.  00"TH  PLATE 
SPECIMEN  TYPE:  CT 
ORIENTATION  S-T 
STRESS  RATIO;  +0.  50 
FREOUENCY: 


AK  (MPA  Vm) 


ENVIRONMENT:  R.  T. 
NITROGEN  GAS 
10-20HZ 


4  10  40 


4  10  40 

AK  (KSI  vTn) 


YIELD  STRENGTH;  60.0-  70.0  KSI 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.508-  0.510" 

SPECIMEN  WIDTH:  1.028-  1.030" 

REFERENCES:MR001 


AK  (MPA  v/rn) 


I-  ENVIRONMENT:  R.  T 
3.  SX  NACL 
-2  ~  .13-.  20HZ 


4  10  i 


Figure  8.14.3.1 


8.14-3 


4  10  - 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


X7090 


in  ll'lVll  I'J  :*i  L'  'A  L'  'iM'-  IV'3  '. 


-•  "J* 


fr; 

k 


Cv 


i 


MATERIAL;  ALUMINUM 
CONDITION;  T7E70 


TABLE  8.15.3.1 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.15.3.1  INDICATING  EFFECT 

OF  ENVIRONMENT 

X709J 


'  .'i 

V  ,*■ 


DELTA  K 
<KSI*IN**l/2) 


DA/DN  <10**-6  IN.  /CYCLE) 
B  C 


DELTA  K  B 
MIN  C 
D 


3.  06 


3.  50 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 


E=  R.  T. 
NITROGEN  GAS 

.  496 


.  816 

1.  31 

2.  74 
4.  85 
7.  74 

11.  5 
16.  3 
22.  2 
48.  4 


■ 

A; 

15.  71  . 

86.  4 

S  DELTA 

K  B: 

%  MAX 

C. 

i 

D: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


19.  83 


LIFE 

PREDICTION 

R(4tI0 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
0.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2.  0 


8.15-2 


CONDITION/HT;  T7E70 
FORM:  1.  00“TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
.-X  STRESS  RATIO:  •►0.50 
'■>1  FREOUENCY:  20.00  HZ 


YIELD  STRENGTH:  60.0  KSI 
ULT.  STRENGTH:  73.2  KSI 
SPECIMEN  THK:  0.  510-  0.  513" 

SPECIMEN  WIDTH:  1.  032-  1.  033" 

REFERENCES:MR001 


ALUM. 

ALLOY 

1 

X70gi 


10'^  ® 


.  T3 

10'^  m 


TABLE  8.15.3.2 


fatigue  crack  growth  Rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.15.3.2  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T7E70 
ENVIRONMENT:  R  T. 

X7091 

.NITROGEN  GAS 

DEl.TA  K 
<KSI*IN**l/2) 

DA/DN  (10**-6 

IN.  /CYCLE) 

A 

B 

C 

D 

R--  0.  10 

R=+0.  50 

DELTA  K  B 
MIN  C 
D 


delta  K  B 

MAX  C 
D 


6.  32 
3.  10 


3.  50 
A.  00 
5.  00 
A.  00 

7.  00 

8.  00 

9.  00 

10.  00 
13.  00 
16.  00 
20.  00 

22.  48 
16.  82 


3.  11 


4.  29 
6.  51 
9.  40 
13.  0 
29.  2 
55.  3 

no. 


566 


,  929 
1.  51 
3.  07 
5,  13 
7  73 
11.  0 
15.  1 
20.  3 
46.  1 
100. 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


4.  64 


14.  64 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0  5 
O.  5-0.  8 
O.  8-1  25 
1.  25-2  O 
>2  0 


8.15-4 


•.*  •/ 


TAULt  8.15.3.3 


FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.15.3. 3  INDICATING  EFFECT 


OK  STRESS  RATIO 


MATERIAL;  ALUMINUM  X7C 

CONDITION:  T7E70 
ENVIRONMENT;  R.  T  .  3.  SX  NACl 


DELTA  K 
(KSI*IN**l/2) 


X7091 


R=-+0  10 


DA/DN  (10#*-6  IN.  /CYCLE) 


R=+0.  50 


DELTA  K  B 
MIN  C 
D 


200.  00 


TABLE  8.16,3,1 


FATIQUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8, 16. 3.1 INDICATING  EFFECT 

or  ENVIRONMENT 


MATERIAL;  ALUMINUM  7149 

CONDITION:  T7351 1 


DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

E=  R.  T. 

E=  R.  T. 

LAB  AIR. 

SIM.  SEA  WATER. 

1-20HZ 

1-10H2 

A:  4.  54 

1.  29 

DELTA 

K 

B:  4.  39 

.  836 

MIN 

C: 

D: 

5.  00 

1.  64 

1.  70 

6.  00 

2.  52 

4  00 

7.  00 

3.  60 

7.  47 

8.  00 

4.  91 

12.  0 

9.  00 

6.  47 

17.  6 

10.  00 

8.  32 

24.  1 

13.  00 

16  2 

49.  0 

16.  00 

28.  8 

82.  9 

20.  00 

57.  9 

148. 

25.  00 

128. 

279. 

A:  27.  96 

199. 

DELTA 

K 

B;  26.  48 

334. 

MAX  C 
D 


ROOT  MEAN  SQUARE  9.  17  14.  65 

PERCENT  ERROR 


CONDITION/HT:  T73511 
FORM;  3.B0”TH  EXTRUSION 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ■►0.  10 
FREQUENCY: 


AK  (MPA  y/m) 


ENVIRONMENT; 


4  10  40 

AK  (KSI  >/In) 


YIELD  STRENGTH;  66.  3  KSI 
ULT.  STRENGTH:  76.  4  KSI 
SPECIMEN  THK:  1.003-  1.004" 

SPECIMEN  WIDTH:  4.  500" 
REFERENCES:NC002 


AK  (MPA  y/m) 


ENVIRONMENT: 


Figure  8.16.3.1 


8.16-5 


4  10 

AK  (KSI  v/m) 


ALUM. 

ALLOY 


7149 


lO"*  1 

•D 


TABLE  8.16.3.2 


FATIGUE  CRACK  GROWTH  RATE9  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8. 16. 3. 2  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION;  T73bll 

7149 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI»IN**l/2) 

A 

B 

C 

E=  R.  1 . 

E=  R.  T. 

LAE  AIR 

SIM.  SEA  WATER 

1-20HZ 

1-lOHZ 

A;  4.  06 

949 

DELTA  KB;  3.  59 

1.  39 

MIN  C; 

D; 

4.  00 

1.  46 

5.  00 

1.  97 

2.  75 

6.  00 

3.  28 

5.  82 

7.  00 

4.  75 

10.  4 

8.  00 

6.  43 

16.  0 

9.  00 

a.  41 

22.  3 

10.  00 

10.  8 

29,  4 

13.  00 

22.  8 

57.  2 

16.  00 

49.  7 

103. 

20.  00 

152. 

223. 

A;  22.  13 

283. 

DELTA  KB;  22.  13 

342 

MAX  C: 

D; 

ROOT  MEAN  SQUARE 

19.  89 

8.  79 

PERCENT  ERROR 

LIFE 

0.  0-0  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1  25 

3 

2 

SUMHARY 

1.  25-2.  0 

(NP/NA) 

>2.  0 

8.16-6 

YIELD  STRENGTH:  63.  7  KSI 
ULT.  STRENGTH:  74.  5  KSI 
SPECIMEN  THK:  1.002-  1.004" 

^  '’ECIMEN  WIDTH:  7.  400" 
REFERENCES:NC002 


TABLE  8.16.3.3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFI^4ED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 16. 3. 3  INDICATING  EFFECT 


MATERIAL;  ALUMINUM 
CONDITION:  T651 
ENVIRONMENT:  R  T 


DELTA  K 
(KSI*IN**l/a) 


DELTA  K  B 
MIN  C 
0 


DELTA  K  B; 


16.  19 

20.  66 


OF  STRESS  RATIO 


7  ISO 


H  M.  A 


R=+0.  33 


55.  2 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  0.  5-0  8 

RATIO  0. 8-1  25 

SUMMARY  1 .  25-2  0 

<NP/NA)  >2  0 


23.  19 


DA/DN  (10**-6  IN.  /CYCLE) 


R=+0.  33 


J.  85 

02 

1.  99 

01 

2.  00 

0355 

0125 

2.  50 

121 

0937 

3.  00 

306 

352 

3.  50 

639 

885 

4.  00 

1. 

16 

1. 

74 

5.  00 

2. 

90 

4. 

32 

6.  00 

5. 

65 

7. 

77 

7.  00 

9. 

37 

11. 

8 

8.  00 

13. 

9 

16. 

2 

9.  00 

19. 

0 

21. 

1 

10.  00 

24. 

5 

26. 

5 

13.  00 

41. 

0 

48. 

4 

16.  00 

54. 

4 

84. 

9 

20.  00 

182. 

37.  79 


8.16-8 


CONDITION/HT;  T651 
FORM:  1.  00”TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION:  L-T 
FREQUENCY:  25.  00  HZ 

>•  ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/m) 


STRESS  RATIO  =  +0.33 


4  10  40  100 

1*1  I  I  |l|I|  "I  n^FTi 

STRESS  RATIO  = 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK:  0.  249-  0.  253" 

SPECIMEN  WIDTH:  2.550-  2.554" 

REFERENCES:AL014 


AK  (MPA  vrn) 


STRESS  RATIO  =  *0.  33 
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S  4  10  40  100 

I  '  I  '  I'I'I  I  '  I'  I  'I 'I 

STRESS  RATIO  = 


ALUM. 

ALLOY 


7150 


4  10  40  100 

AK  (KSI  vAn)  r,.  „  , 

'  ^  Figure  8.16.3.3 


4  10  40 

AK  (KSI  -^/m) 
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—PRODUCT—  TE3T  SPECIMEN  YIELD  - SPECIMEN -  CRACK  2.9*  K(1C)  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENGTH  WIDTH  THICK  DESIGN  LENGTH  (K(  IC ) /TYS>»«2  K(IC>  MEAN  DEV  DATE  REFER 

<IN)  (F>  <KSI)  (IN)  (IN)  (IN)  (IN)  (KSIvSORT  IN) 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX.  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 


TABLE  8.17.3.1 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE 8. 17. 3. 1  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL: 

CONDITION 

ALUMINUM 

T7J54 

7175 

DELTA  K 

DA/DN  (10+ 

(KSI*IN**i/2) 

A 

B 

R  T. 

f;=  R  T. 

DRY  AIR,  6HZ 

S.  T.  W.  .  1H5 

A 

A.  27 

7A0 

DELTA  K 

B 

3.  96 

.  119 

MIN 

C 

D 

A.  00 

.  124 

5.  00 

1.  15 

613 

6.  00 

2.  00 

2.  37 

7.  00 

3.  27 

6.  31 

8.  00 

5.  08 

12.  3 

9.  00 

7.  50 

19.  4 

10.  00 

10.  6 

26.  5 

13.  00 

24.  8 

42.  5 

16.  00 

46.  1 

50.  9 

20.  00 

83.  1 

A 

21.  32 

96.  6 

DELTA  K 

B 

17.  40 

53.  4 

MAX 

C 

D 

ROOT  MEAN 

SQUARE 

8.  39 

41.  96 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

<NP/NA) 


0.  0-0  5 
0.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2  O 


1 

1 


8.17-22 


CONDITION/HT:  T7354 
FORM:  6.  00 "TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  10 
FREQUENCY: 


AK  (MPA  -y/m) 


llllil 


ENVIRONMENT.  R 
DRY  AIR.  6H2 


mill 


ENVIRONMENT: 


YIELD  STRENGTH:  64.8  KSI 
ULT.  STRENGTH:  75.  7  KSI 
SPECIMEN  THK:  0.  498" 

SPECIMEN  WIDTH:  2.  547-  2.  550" 

REFERENCES:GD002 


AK  (MPA  v/m) 


llllil 


ENVIRONMENT:  R.  T 
S.  T.  W.  .  IHZ 


mum 


ENVIRONMENT: 


10  40  100  '  1 

4  10  t 

AK  (KSI  v/m) 

AK  (KSI  -s/m) 

Figure  8.17.3.1 

8.17-23 

ALUM. 

ALLOY 


7175 


TABLE  8.17.3.2 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.17. 3. 2  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

CONDITION: 


UMINUM 

7354 

7J75 

/2) 

A 

E=  R.  1. 

S.  T.  W. 

3.  20 

.  186 

3.  50 

.  187 

4.  00 

.  291 

5.  00 

1.  21 

6.  00 

4.  32 

7.  00 

9.  48 

8.  00' 

16.  2 

9.  00 

26.  4 

10.  00 

37.  9 

13.  00 

60.  2 

16.  00 

90  5 

18.  60 

169. 

DELTA  K 


DELTA  K  B 
MIN  C 


DELTA  K  B 
MAX  C 
0 


DA/DN  IN.  /CYCLE) 

B  C 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


14.  05 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 
RATIO  0.  8-1  25 

SUMMARY  1.25-2.0  1 

(NP/NA)  >2.0 


8.17-24 


CONDITION/HT:  T7354 
FORM:  6.  00*'TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  -^0.  10 
FREQUENCY:  1.  00  HZ 


YIELD  STRENGTH.  62.  6  KSI 
ULT.  STRENGTH:  73.  5  KSI 
SPECIMEN  THK:  0.499*’ 
SPECIMEN  WIDTH:  2.  550*' 
REFERENCES:GO002 


AK  (MPA  -x/m) 

4  10  40  100 


AK  (MPA  -x/m) 
4  ■  10  4 

t  I  M  '  I'TI - l~r- 

_  ENVIRONMENT: 


10 


.-6 


10-^ 


10-« 


10'^ 


10 


.-4 


10 


-5 


10 


.-6 


10'^ 


10' 


I  I  I  1 1  lllll  I  I 
1  4  10  4 


=  1  ’I'i'i'i 

-  ENVIRONMENT: 

: 

— 

— 

: 

L  1  1  1  1  iiii 

_ Ljl. 

1  4  10  4 

AK  (KSI  -x/m) 


Figure  8.17.3.2 


TABLE  8.17.3.3 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.17.3.3INDICATING  EFFECT 

OF  ENVIRONMENT 


DEI 

.TA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B 

C 

E^  R  T. 

E=  R.  T. 

LAB  AIR 

3.  57.  NACL 

A; 

8.  66 

5  40 

DELTA 

K 

B: 

MIN 

C; 

D: 

9.  00 

6.  50 

10.  00 

9.  87 

13.  00 

22.  1 

16.  00 

35.  8 

20.  00 

56.  8 

A: 

23.  70 

81.  8 

DELTA 

K 

B: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


;5.  37 


0.  00 


PREDICTION  0.  5-0  8 

RATIO  0.  B-1.  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 
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CONDITION/HT:  T736 
FORM;  1.00*'TH  FORGING 
SPECIMEN  TYPE;  CT 
ORIENTATION;  L-T 
FREOUENCY;  6.00  HZ 
ENVIRONMENT;  R.  T.  ,  DRY  AIR 


YIELD  STRENGTH;  89.3  KSI 
ULT.  STRENGTH;  78.  7  KSI 
SPECIMEN  THK:  0.  401" 

SPECIMEN  WIDTH:  2.  566-  2.  571 

REFERENCESGD001 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I - r  '■  I  '  I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -s/Tn) 


10° 

(D 

10 

10’ 

10 

10  ^ 

io' 

10'^ 

10' 

10“ 

io‘ 

10'® 

Iff 

10-« 

Iff 

10° 

® 

10‘ 

10’ 

Iff 

10'^ 

.1 

10 

10'^ 

10 

10’“ 

iff* 

10'^ 

Iff' 

10'° 

Iff' 

AK  (MPA  y/m) 

4  10  40 

I  '  I  'I'I'I - 1  MM 

STRESS  RATIO  =  +0.  30 


4  10  40 

I  '  I  'I'I'I — 
STRESS  RATIO  = 


Figure  8,17.3.4 


4  10  40 

AK  (KSI  vTn) 
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TABLE  8.17.3.5 


FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  8.17.3.5  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL  ALUMINUM 
CONDITION:  7/36 
ENVIRONMENT:  R  T  .  H.  H.  A. 


7175 


DEI. 

.TA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R=+0.  10 

R=+0.  30 

R=+0.  50 

A;  2.  99 

44 

DELTA  K 

B:  2.  70 

.  30 

MIN 

C  .  2.  66 

.  23 

D: 

3.  00 

.  445 

.  405 

304 

3.  50 

.  726 

.  624 

.  711 

4.  00 

1.  08 

.  917 

1.  31 

5.  00 

2.  03 

1.  78 

2.  83 

6.  00 

3.  27 

3.  12 

4.  48 

7.  00 

4.  82 

5.  06 

6.  24 

8.  00 

6.  65 

7.  73 

8.  44 

9.  00 

8.  78 

11  3 

11.  6 

10.  00 

11.  2 

15.  8 

16.  4 

13.  00 

20.  4 

37.  0 

55.  3 

16.  00 

32.  8 

72.  6 

20.  00 

55.  1 

25.  00 

94.  4 

A:  25.  85 

103. 

DELTA  K 

B:  18.  80 

122. 

MAX 

C:  13.04 

55.  5 

ROOT  MEAN  SQUARE 

42.  61 

26.  27 

16.  70 

PERCENT  ERROR 

PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25 

SUMMARY  1 .  25-2  0 

(NP/NA)  >2  0 


8.17-30 


CONDITION/HT:  T736 
FORM;  1.  00"TH  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T. ,  H.  H.  A. 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I ' I'i'i — r"n"wr" 

STRESS  RATIO  =  -^0.  50 


4  10  40  100 

AK  (KSI  y/m) 


YIELD  STRENGTH:  69.3  KSI 
ULT.  STRENGTH;  78.  7  KSI 
SPECIMEN  THK:  0.398-  0.404" 

SPECIMEN  WIDTH;  2.545-  2.570" 

REFERENCESCD001 


AK  (MPA  v/rn) 

4  10  40 


10° 

(D 

10^ 

10’ 

10° 

10  ^ 

10* 

10-^ 

10^ 

lO"* 

10® 

10® 

10-^ 

10'° 

10® 

10° 

® 

10^ 

10’ 

10° 

10'^ 

10'* 

10'^ 

10® 

10'^ 

10® 

10® 

10'^ 

10® 

10® 

STRESS  RATIO  =  +0.  30 


4  10  40  100 

1  '  I  '  I'lM - r  '1  '  IH'l 

STRESS  RATIO  = 


Figure  8.17.3.5 
8.17-31 


4  10  40 

AK  (KSI  -^/Tn) 


I 


ALUM. 

ALLOY 

1 

7175 


10'"  ^ 


1 10'^  I 


.  ■o 

10  fD 
*0 


10'^  -JT 


z 

.n-4  5 
10  <0 
TD 


TADLE  8.17.3.6 


PATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 17. 3.6  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  7175 

CONDITION;  T736 
ENVIRONMENT;  R.  T  .5.  T.  W. 


DELTA  K 
(KSI*IN*)H/a) 


R=+0.  10 


DA/DN  IN.  /CYCLE) 

fl  C 

R=+0.  50 


A 

4.  02 

.  498 

DELTA  K 

B 

2.  15 

268 

MIN 

C 

D 

2.  50 

.  328 

3.  00 

.  592 

3.  50 

1.  17 

4.  00 

2.  22 

5.  00 

1.  46 

6.  13 

6.  00 

3.  68 

12.  7 

7.  00 

9.  09 

21.  8 

8.  00 

24.  4 

33.  0 

9.  00 

55.  0 

45.  7 

10.  00 

59.  3 

13.  00 

117. 

A 

9.  90 

55.  0 

DELTA  K 

B 

13.  68 

144. 

MAX 

C 

D 

ROOT  MEAN 

SQUARE 

15  80 

24.  79 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0  5 
0.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2  0 


2 

r> 


CONDITION/HT:  T736 
FORM:  1.0B-TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  1.00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  69.  3  KSI 
ULT.  STRENGTH:  78.  7  KSI 
SPECIMEN  THK:  0.394-  0.403" 

SPECIMEN  WIDTH:  2.540-  2.567" 

REFERENCES:GD001 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I'M  MI'I - 1  '  I  '  I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  V^) 


AK  (MPA  v/m) 

4  10  40 

I  ■'  1'  I 'PI - 1  ■''MI 

STRESS  RATIO  =  +0.  50 


10 

10'^ 

10 

10"* 

io' 

10’^ 

10' 

10-® 

10' 

10° 

® 

10 

10’ 

10' 

10'^ 

io' 

lO'" 

10' 

10'^ 

-f 

10 

10® 

10 ' 

10° 

10'* 

4  10  40 

I  TTipi'i — T-T-n 

STRESS  RATIO  = 


Figure  8.17.3.6 
8.17-33 


4  10  40 

AK  (KSI  v/m) 


TABLE  8.17.3.7 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 17. 3. 7  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  7175 

CONDITION:  T736 


DELTA  K 
(KSHHN**!/^') 


DA/DN  (10**-6  IN.  /CYCLE) 


A 


B 


E=  R.  1. 
DRY  AIR 


E=  R.  T. 
LAB  AIR 


A.  12  53 
DELTA  K  B: 

MIN  C: 

D: 


7  <f>9 


13 

00 

8. 

50 

16 

00 

16. 

7 

20. 

00 

38. 

8 

25. 

00 

88 

2 

30. 

00 

154. 

35. 

00 

213. 

40. 

00 

244. 

A:  40.  38 

DELTA  K  B; 

MAX  C; 

D; 


244. 


ROOT  MEAN  SQUARE  19  84  0  00 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.17-34 


CONDITION/HT;  T736 
FORM:  2.00-  3.  00"TH  FORGING 

SPECIMEN  TYPE;  DCB 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  02 
V  FREQUENCY:  0.08-  10.00  HZ 


YIELD  STRENGTH:  69.  0- 
ULT.  STRENGTH:  78.  0- 
SPECIMENTHK:  0.  625- 
SPECIMEN  WIDTH:  5.  500 
REFERENCES:04360 


ALUM. 

71.0  KSI  alloy 

79.  0  KSI 
0.  750" 

I  7175 


TABLE  8.17.3.8 


MATERIAL:  ALUMINUM 
CONDITION  J736 


ATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


^^SSOCIaTED  with  figure  8.17.3.8  INDICATING  EFFECT 
OF  ENVIRONMENT 


7S 


DELTA  K 

DA/DN  (10**-6 

IN. /CYCLE) 

(KSI*IN**l/2) 

A 

D 

C 

E-  R  r. 

E=  R  T. 

E=  R.  T. 

DRY  AIR 

H  H  A 

SALT  FOG 

A:  5.  95 

3  SO 

DELTA  K  B:  A  01 

5  82 

MIN  C:  6.  10 

5.  64 

D: 

6.  00 

3.  4.2 

7.  00 

5  89 

9.  56 

9  54 

a.  00 

8  57 

13  4 

13.  7 

9.  00 

11.8 

17.  7 

17.  7 

10.  00 

16  1 

22.  8 

22.  4 

13.  00 

50  1 

54.  2 

52.  5 

A:  13.  80 

72.  5 

DELTA  KB:  13.  54 

65.  1 

MAX  C:  13.09 

54.  2 

D: 

ROOT  MEAN  SQUARE 

7  44 

6.  38 

7.  79 

PERCENT  ERRC« 

PREDICTION  0.  5-0  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2  0 
(NP/NA)  :-'2  0 


8.17-36 


CONDITION/HT:  T736 
FORM;  4.  00”TH  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO;  ■►0.  33 
FREQUENCY:  18.30  HZ 


YIELD  STRENGTH;  59.  9  KSI 
ULT.  STRENGTH:  70.  8  KSI 
SPECIMEN  THK;  1.501-  1.  502‘ 

SPECIMEN  WIDTH:  3.800" 
REFERENCES:86842 


AK  (MPA  v/m) 


AK  (MPA  Vm) 


ENVIRONMENT:  R. 
DRY  AIR 


4  10  40 

I  I  '  I'l'l  1  '  i  ' 

ENVIRONMENT:  R.  T. 
SALT  FOG 


4  10  40 

AK  (KSI  -s/m) 


10° 

® 

10 

10  ' 

10 

10  ^ 

10' 

10  ^ 

10 

lO'’ 

io' 

10'^ 

10' 

10® 

10 ' 

10° 

ENVIRONMENT:  R.  T 

H.  H.  A. 


4  10  ‘ 

I  '  I '  I'l'l — 

ENVIRONMENT: 


100 

Figure  8.17.3.8 


4  10 

AK  (KSI  v/m) 


8.17-37 


TADLC  8.17.3.9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 17. 3 . 9  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION  T736 

7175 

DELTA  K 

DA/DN  (10-«*-6 

IN.  /CYCLE) 

(KSI*IN*«l/2) 

A 

B 

C 

D 

E=  R.  T. 

E=  R.  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A. 

SALT  FOG 

3.  17 

DELTA  KB:  6.  04 

2.  26 

MIN  C;  A,  16 

8.  32 

D; 

7.  00 

4.  96 

6.  08 

12.  7 

a.  00 

a.  23 

9.  74 

19.  9 

9.  00 

12.  1 

14.  0 

29.  4 

10.  00 

16.  6 

18  9 

40.  7 

13.  00 

33.  5 

38.  9 

76.  7 

16.  00 

53.  7 

75.  1 

A;  16.  26 

55.  4 

delta  KB:  16.  99 

93  6 

MAX  C:  14.  93 

92.  1 

D. 

ROOT  MEAN  SQUARE 

6.  92 

5.  07 

3.  23 

PERCENT  ERROR 

LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  O,  8-1  25  1  1  1 

SUMMARY  1.25-2  0 

(NP/NA)  >2  O 


CONDITION/HT:  T736 
FORM:  5.00"TH  FORGING 

SPEClMcN  TYPE:  CCP 

orientation  L-T 

STRESS  RATIO:  ■*■0.  33 
FREQUENCY:  5.  20  HZ 


AK  (MPA  v/m) 

4  10  40  100 


ENVIRONMENT:  R.  t. 
DRY  AIR 


4  10  40  100 

I  '  I'l'l'f  r  I  I  IJM'I' 
ENVIRONMENT:  R.  T.  , 
SALT  FOG 


4  10  40  100 

AK  (KSI  v/7n) 


YIELD  STRENGTH:  62.  1  KSI 
ULT.  STRENGTH:  72.  5  KSI 
SPECIMEN  THK:  0.744-  0,747" 

SPECIMEN  WIDTH:  3.  000" 
REFERENCES;86842 


AK  (MPA  Vm) 
4  10  4( 


ENVIFlONMENT:  R.  T 

H.  H.  A. 


4  10 


Figure  8.17.3.9 


8.17-3' 


4  10  ^ 

AK  (KSI  v^) 


ALUM. 

ALLOY 


TABLE  8.17.3.10 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 17. 3 .  lOINDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  7175 

CONDITION:  T736 


DELTA  K 
(KSI*IN»*l/2) 


DA/DN  (10*-B-6  IN.  /CYCLE) 


A 

B 

C 

E=  R.  T. 

E=  R.  T. 

E=  R.  T 

DRY  AIR 

H.  H.  A. 

BALT  FOG 

A 

b.  85 

2.  42 

DELTA 

K 

B 

6.  25 

7  41 

MIN 

C 

5.  96 

5.  82 

D 

6.  00 

2.  72 

5.  96 

7.  00 

4  56 

10.  2 

9.  31 

8.  00 

6.  10 

13.  9 

12.  6 

9.  00 

7.  73 

18.  2 

16.  2 

10.  00 

10.  1 

24.  0 

20.  7 

13.  00 

34.  2 

67.  7 

51.  9 

16.  00 

121. 

A 

16.  26 

115. 

DELTA 

K 

B 

13.  84 

97  1 

MAX 

C 

13.  62 

65.  5 

D 

ROOT 

MEAN 

SQUARE 

8  87 

6.  93 

6.  30 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25  1  1  1 

SUMMARY  1.25-2  0 


CONDITION/HT:  T736 
FORM:  5.00"TH  FORGING 

SPECIMEN  TYPE.  CT 
ORIENTATION  T-L 


YIELD  STRENGTH:  60.  1  KSI 
ULT.  STRENGTH:  69.  5  KSI 
SPECIMEN  THK:  1.501-  1.502" 


ALUM. 

ALLOY 


Figure  8.17.3.10 


8.17-41 


M 


•^.V. 


•w  •. 

A*.’ 

’  V*  ^ 

P>;: 


K>: 


•  o 

:❖ 

''S 


S^.'\ 


r.  :•• 


1  •  •  • 
*v'’ 

vC-' 


TABLE  8.17.3.11 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  8.17. 3. 11 INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T736 

7175 

DELTA  K 

DA/DN  (10«*-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

0 

E=  R.  T. 

E=  R.  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A 

SALT  FOG 

A:  6.  02 

2.  56 

DELTA  KB:  6.  07 

3.  75 

MIN  C:  &.  94 

5.  81 

0: 

6.  00 

6.  14 

7.  00 

4.  72 

5.  78 

12.  3 

8.  00 

7.  57 

8.  79 

18.  8 

9.  00 

11.  1 

12.  9 

24.  9 

10.  00 

15.  5 

18.  2 

31.  0 

i:- 

13.  00 

37.  2 

44.  9 

56.  0 

16.  00 

86.  6 

119. 

A:  16.  71 

106. 

DELTA  KB:  15.81 

90.  7 

MAX  C:  16.  59 

143. 

D: 

ROOT  MEAN  SQUARE 

7.  28 

11.  59 

16.  69 

PERCENT  ERROR 


FIGURE  8.17.3.11 


8.17-43 


TABLE  8.17.3.12 


MATERIAL;  ALUMINUM 
CONDITION:  T736 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOC  IATED  WITH  FIGURE  8. 17 . 3. 12INDICATING  EFFECT 

OF  ENVIRONMENT 


UMINUM  7175 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=^  R.  T 

E=  R  T. 

DRY  AIR 

H.  H.  A 

A: 

6.  41 

1.  68 

DELTA 

K 

B: 

6.  38 

1.  51 

MIN 

C: 

D: 

7.  00 

2.  92 

2.  58 

8.  00 

5.  35 

5.  36 

9.  00 

8.  21 

9.  94 

10.  00 

12.  3 

17.  0 

13.  00 

65.  9 

A: 

13.  35 

85.  6 

DELTA 

K 

B: 

12.  96 

60.  9 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


15.  78 


LIFE  0.  0-0  5 

PREDICTION 

0.  5-0  8 

RATIO 

0.  8-1.  25 

1 

1 

SUMMARY 

1.  25-2  0 

(NP/NA) 

>2  0 

8.17-44 

CONDITION/HT:  T736 
FORM:  5.  00"TH  FORGING 

SPECIMEN  TYPE:  CT 
ORIENTATION  S-T 
STRESS  RATIO:  +0-  33 
FREQUENCY:  18.  30  HZ 


YIELD  STRENGTH:  58.5  KSI 
ULT.  STRENGTH:  68.  9  KSI 
SPECIMEN  THK;  1.500" 
SPECIMEN  WIDTH:  3.800" 
REFERENCES:86842 


AK  (MPA  >/m) 


AK  (KSI  -N/m) 


10° 


10' 


10' 


10 


-3 


lO"* 


10'® 


10'° 


10° 


10' 


10 


•2 


10 


-3 


10'^ 


10'® 


10‘® 


AK  (MPA  y/m) 


1  4  10  40  100 


AK  (KSI  v/Tn) 


FIGURE  8.17.3.12 


3.17-45 


TABLE  8.17.3.13 


i 


-•.V 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIt?URE  8. 17 . 3. 13  INDICATING  EFFECT 

OF  STRESS  RATIO 


t  *•' 

■ 

MATERIAL. 

ALUMl.NUM 

717*^ 

CONDITION 

T73A52 

ENVIRONMENT;  R.  T 

,  S  T.  W. 

DELTA  K 

DA/DN  (10»*-6 

IN.  /CYCLE 

m 

(KSI*IN-inH/2) 

A 

B 

C 

>v- 

R=^+0.  08 

R=^+0.  30 

R=+0.  50 

,N.‘- 

A 

7.  93 

5.  41 

DELTA  K  B 

2.  91 

174 

MIN  C 

5.  36 

9  41 

D 

3.  00 

.  174 

3.  50 

.  276 

4.  00 

.  704 

5.  00 

6.  00 

3.  12 

8.  85 

12.  6 

7.  00 

16.  3 

17.  8 

•y  ■ 

8.  00 

5.  94 

21.  9 

23.  1 

9.  00 

14.  8 

25.  4 

28.  3 

10.  00 

22.  4 

27.  9 

33.  3 

13.  00 

45.  4 

40.  1 

* 

A 

14.  18 

75.  9 

DELTA  K  B 

13.  55 

44.  6 

MAX  C 

12.  77 

45.  5 

jt  --a 

D 

m 

ROOT  MEAN 

SQUARE 

17.  33 

15  97 

4  32 

PERCENT  ERROR 


hi 


s*  v 

.N 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0.  5 
0.  5-0  8 
O.  8-1  25 
1.  25-2.  0 
>2.  0 


8.17-46 


*-• 


v-v---  • 


AK  (KSI  -s/In)  AK  (KSI  v/m) 


Figure  8.17.3.13 


8.17-47 


TABLF  8.17.3.14 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 17. 3 . 14  INDICATING  EFFECT 

UF  ENVIRONMENT 


CONDITION: 


DELTA  K 


DELTA  K  B 
MIN  C 
D 


A 

DELTA  K  B 
MAX  C 
D 


UMINUM 

73652 

7175 

/2> 

A 

E=  R.  T. 
LAD  AIR 

1.  69 

0427 

2.  00 

0608 

2.  50 

.  104 

3.  00 

170 

3.  50 

265 

4.  00 

.  398 

5.  00 

.  806 

6.  00 

1.  46 

7.  00 

2  45 

8.  00 

3  82 

9.  00 

5  66 

to.  00 

8.  03 

13.  00 

18.  8 

13.  43 

20  8 

DA/DN  IN.  /CYCLE) 

B  C 


ROOT  MEAN  SQUARE  14.  68 

PERCENT  ERROR 


LIFE  0. 0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25  2 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.17-48 


CONDITION/HT:  T73652 
FORM:  FORGING 
SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  *0.  02 
FREQUENCY:  1.  00-  18.  00  HZ 


YIELD  STRENGTH:  71.7  KSI 
ULT.  STRENGTH:  81.  5  KSI 
SPECIMEN  THK:  0.107-  0.110" 

SPECIMEN  WIDTH:  3.  947-  3.  951 " 

REFERENCES:MA002 


AK  (MPA  y/m) 

4  10  40  100 

I'M  PTT - 1  '  J'MI'I 

^N^V^R^^fJENT:  R.  i.  . 


4  10  40  100 

I'M  I'i'i — 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v/Tn) 


AK  (MPA  y/m) 
I  10  4 


10° 

10 

10  ’ 

10 

10'^ 

io‘ 

10'^ 

10‘ 

10“* 

io' 

10'^ 

10' 

10'° 

10'' 

10° 

® 

4  10 

I  'I’TTP'I — 

ENVIFiONMENT: 


4  10 

'1  '  I  '  I'I'I 

ENVIRONMENT: 


4  10  - 

AK  (KSI  v/Tn) 


Figure  8.17.3.14 

8.17-49 


TABLE  8.17.3.15 

Fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 
ASSOCIATED  WITH  FIGURE  8. 17 . 3 . 151 NDICATING  EFFECT 
OF  ENVIRONMENT 


MATERIAL:  ALUMINUn  7175 

CONDITION.  T73652 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI-«-IN**l/2) 

ABC 

£=+  265F 

L  H  A 

A.  4.  56 

.  3.31 

DELTA  K  B: 

MIN  C; 

D: 

5.  00 

461 

6.  00 

1  22 

7.  00 

2.  69 

e  00 

4.  58 

9.  00 

6.  76 

10.  00 

9  26 

13.  00 

20.  5 

16.  00 

38.  7 

A:  16.  44 

41.  7 

DELTA  K  B: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


1 1.  30 


LIFE  0,  0-0  5 

PREDICTION  0.  5-0  8 
RATIO  0.  8-1  25 

SUMMARY  1  25-2  0 
(NP/NA)  :>2  0 


8. 17-50 


CONDITION/HT:  T73652 
FORM:  FORGING 
SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO:  -►B.  08 
FREQUENCY:  6.00  HZ 


YIELD  STRENGTH:  68.  0  KSI 
ULT.  STRENGTH:  77.  0  KSI 
SPECIMEN  THK;  0.990" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES:88579 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  >/rn) 


1  4  10  40  100 

AK  (KSI  >/ln) 


Figure  8.17.3.15 


8.17-51 


TABLE  8.17.3.16 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F  I»GURE  8 . 17 . 3 . 161 ND I  CAT  INC  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

CONDITION 

ALUMINUM 

T73A52 

7175 

DELTA  K 

DA/DN  <10^ 

(KSI*IN**l/2) 

A 

B 

E=  R.  T. 

E=  R.  T. 

L.  H.  A. 

F.  C.  S 

A 

4.  93 

417 

DELTA  K 

B 

2.  S2 

269 

MIN 

C 

D 

3.  00 

.  329 

3.  50 

.  507 

4.  00 

.  714 

5.  00 

.  432 

1.  31 

6.  00 

.  804 

2.  22 

7.  00 

1.  64 

3.  54 

8.  00 

3.  27 

5.  36 

9.  00 

5.  92 

7  74 

10.  00 

9.  52 

10.  7 

13.  00 

20.  3 

21  7 

16.  00 

29.  0 

34  6 

20.  00 

53.  8 

A 

20.  53 

60.  0 

DELTA  K 

B 

18.  66 

48  8 

MAX 

C 

D 

ROOT  MEAN 

SQUARE 

7  54 

5.  19 

PERCENT  ERROR 


LIFE  0.  0-C  5 

PREDICTION  0,  b-0  8 

RATIO  0. 8-1 . 25  1  1 

SUMMARY  1.25-2  0 
(NP/NA)  >20 


8.17-52 


CONDITION/HT:  T73652 
FORM:  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  08 
FREOUENCY:  1.  00  HZ 


AK  (MPA  -v/m) 

4  10  40  100 


ENVIRONMENT:  R- 

L.  H.  A. 


4  10  40  100 


4  10  40  100 

AK  (KSI  -s/m) 


YIELD  STRENGTH:  68.0  KSI 
ULT.  STRENGTH:  77.  0  KSI 
SPECIMEN  THK:  0.990-  1.000" 

SPECIMEN  WIDTH:  7.  400" 
REFERENCESS0579 


AK  (MPA  Vm) 
4  10  4( 


ENVIRONMENT:  R.  T 

F.  C.  S. 


4  10 


4  10  4 

AK  (KSI  v/7n) 


f  )  'jure  H  .  17 . 3 . 16 


H.  17-U3 


ALUM. 

ALLOY 


TABLE  8.17.3.17 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 17. 3. 171 ND I  GATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL  ALUMINUM 
CONDITION:  T73652 


7175 


DELTA  K 
(KSI#IN-»«l/2) 


E- 
H  A. 


R  T 


DA/DN  (10**-6  IN.  /CYCLE) 

B  C 

E=  R.  T. 

S.  r  W 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 
0 


7.  94 


a.  GO 
9.  GO 
10.  GO 
13.  GO 

16.  GO 

17.  28 


4.  66 


4.  72 
6.  64 
10.  1 
23.  5 
37.  3 

43.  9 


ROOT  mean  square 

percent  error 


2  32 


O  GO 


LIFE  0.  0-0  5 

PREDICTION  O.  5-0.  8 

RATIO  0.8-1.25 

SUMMARY  1.25-2  0 

(NP/NA)  :>2  0 


1 


CONDITION/HT:  T73652 
FORM:  FORGING 
SPECIMEN  TYPE;  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  08 
FREQUENCY:  0.  10  HZ 


AK  (MPA  y/m) 

4  10  40  100 

I  '-rvr] — r'TM'i'i 

ENVIRONMENT:  R.  T.  . 

L.  H.  A. 


4  10  40  100 

I  'I'I'I'I - r  '  1  '  I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/Tn) 


YIELD  STRENGTH:  68.0  KSI 
ULT.  STRENGTH:  77.  0  KSI 
SPECIMEN  THK:  1.000" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES:00579 


AK  (MPA  v/m) 
4  10  4( 

I  M 'I'I'I — f-n 

ENVIRONMENT:  R.  T 

S.  T.  W. 


10° 

(D 

10 

10  ' 

10' 

10'^ 

10" 

lo"* 

10 

10'' 

10 ' 

10'^ 

10' 

10° 

io‘ 

10° 

® 

4  10 

I'I'I — 
ENVIRONMENT: 


4  10  4i 

AK  (KSI  -^/In) 


Figure  8.17.3,17 
8.17-55 


10'^  ^ 


10  ''  I 

X5 


2 
^  ■o 

10  TO 

•o 


TABLE  8.17.3.18 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITV  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.17. 3.  ISlNDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL: 

ALUMINUM 

7175 

CONDITION 

T73A52 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

ABC 

E=  R.  T. 

L.  H.  A. 

A 

4.  45 

.  499 

DELTA  K  B 

MIN  C 

D 

5.  00 

.  521 

6  00 

1.  01 

7.  00 

2.  24 

a.  00 

4.  31 

9.  00 

7.  06 

10.  00 

10.  2 

13.  00 

19.  7 

16.  00 

27.  6 

A 

18.  40 

32.  5 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

4.  94 

PERCENT 

ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA> 


0.  0-0  5 
0.  5-0.  8 
0.  8-1  25 
1. 25-2  0 
:>2  0 


8.17-56 


CONDITION/HT:  T73852 
FORM:  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  +0.  30 
FREQUENCY:  6.00  HZ 


AK  (MPA  >/m) 


AK  (KSI  V^) 


YIELD  STRENGTH:  88.  0  KSI 
ULT.  STRENGTH:  77.  0  KSI 
SPECIMEN  THK;  1.  000" 
SPECIMEN  WIDTH:  7.  400" 
REFERENCES:08579 


ALUM. 

ALLOY 


7175 


TAHLE  8.17.3.19 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


MATERIAL:  ALUMINUM 
CONDITION:  T73652 


DATA  ASSOCIATED  WITH  FIGURE  8. 17. 3. 19INDICAT ING  EFFECT 

OF  ENVIRONMENT 

UMINUM  7175 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KS I* IN** 1/2) 

A 

B 

C 

E=  R. 1 . 

E=  R.  T. 

L.  H  A 

L  .  H.  A. 

SP.  THK  =.  5" 

SP.  THK.  =.  1" 

A: 

7.  73 

1  12 

DELTA  K  B: 

6.  81 

450 

MIN  C: 

D: 

7.  00 

502 

8.  00 

1.  41 

.  877 

9.  00 

2  66 

1  35 

10.  00 

4.  09 

1.  95 

13.  00 

10.  1 

15  8 

16.  00 

21  4 

A: 

18.  99 

28.  3 

DELTA  K  B: 

15.  77 

39.  6 

MAX  C: 

0: 

ROOT  MEAN  SQUARE 

8  25 

15.  36 

PERCENT  ERROR 

PREDICTION  O.  5-0  8 

RATIO  O.  8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


8.17-58 


CONOITION/HT:  T73652 
FORM;  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  08 
FREOUENCY:  6.  00  HZ 


AK  (MPA  v/m) 


AK  (KSI  v/Tn) 


ALUM. 

YIELD  STRENGTH:  64.  0  KSI  ALLOY 

ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK: 


AK  (KSI  >/In) 


TABLE  8.17,3.20 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  F IGURE 8 . 17. 3 . 20 ! ND IC AT ING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  7175 

CONDITION;  T73652 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN**l/2> 

A 

B 

C 

E=  R  T. 

E=  R.  T. 

E=  R.  T. 

LAB  AIR 

UP -4  FUEL 

SIM  SEA  WATER 

A;  5.  21 

032 

DELTA  K  B;  4.  00 

224 

MIN  C:  5.31 

1.  31 

D; 

5.  00 

.  388 

6.  00 

.  951 

931 

1  46 

7.  00 

2.  48 

1.  83 

2.  61 

8.  00 

4.  17 

3.  05 

4.  95 

9.  00 

6.  01 

4.  58 

B.  16 

10.  00 

7.  92 

6.  40 

11.8 

13.  00 

13.  7 

13.  8 

23.  6 

16.  00 

20.  3 

24.  9 

37.  6 

20.  00 

33.  3 

49.  9 

66.  5 

25.  00 

66.  1 

113. 

148. 

30.  00 

144. 

289 

A:  34.  62 

318. 

DELTA  KB:  31.92 

503. 

MAX  C:  28.  56 

285. 

D; 

ROOT  MEAN  SQUARE 

18.  40 

12.  04 

8.  50 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8 
RATIO  O.  8-1  25 

SUMMARY  1.  25-2  0 
<NP/NA)  >2  0 


CONDITION/HT:  T73652 
FORM:  1.25"TH  FORGING 

SPECIMEN  TYPE:  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  ■*•0.  02 

FREQUENCY:  1.  00-  20.  00  HZ 


YIELD  STRENGTH:  66.  3-  70.  3  KSI 

ULT.  STRENGTH:  76.  8-  79.  3  KSI 

SPECIMEN  THK:  1.250" 

SPECIMEN  WIDTH:  5.  000" 
REFERENCES:MA005 


AK  (MPA  Vm) 

4  10  40  100 


R.  t.  , 


4  10  40  100 

T'TWl - I'I'I'I 

RQNMENT: _ R-  T.  , 


4  10  40  100 

AK  (KSI  >/m) 


10° 

(D 

10  ’ 

10' 

10  ^ 

10' 

10'^ 

10 ' 

10'' 

10' 

10'^ 

io' 

10° 

10‘ 

'io' 

AK  (MPA  V?n) 
4  10  4 

I  I  j  '  [Tpi — 
ENVIFIONMENT:  R.  ' 
JP-4  FUEL 


10° 

10’ 

^6 

10'^ 

10' 

10'^ 

10 ' 

io" 

10' 

10° 

io' 

10° 

10' 

10 ' 

4  10 

I'M  I'I'I - 

ENVIRONMENT: 


4  10  - 

AK  (KSI  -N/In) 


Figure  8.17.3.20 


8.17-61 


MATERIAL:  ALUMINUM 
CONDITION;  T73652 


7175 


DELTA  K 

DA/DN  (10**- 6 

IN  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R  1  . 

E=  R  T 

E=  R  T 

LAB  AIR 

JP-4  FUEL 

SIM  SEA  WATER 

A 

5  14 

732 

DELTA  K  B 

4  29 

571 

MIN  C 

3  99 

517 

D 

4.  00 

523 

5.  00 

647 

1  12 

6.  00 

861 

.  952 

1  61 

7.  00 

2.  62 

1.  50 

2  52 

a.  00 

5  18 

2.  33 

4  21 

9.  00 

a  00 

3,  49 

6  66 

10.  00 

10  7 

5  07 

9  59 

13.  00 

17  2 

13.  7 

20  5 

16.  00 

24  5 

32.  4 

36.  0 

20,  00 

45  4 

87.  8 

72.  0 

25.  00 

135 

342 

178 

30.  00 

396 

480 

A 

30.  29 

417 

DELTA  K  B 

25.  04 

352 

MAX  C 

32.  21 

764 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


23  67 


17  09 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0  5-0  8 
0  8-1  2* 
1.  25-2  0 
'  .o  n 


8.17-62 


CONDITION/HT:  T73652 
FORM:  1.25"TH  FORGING 

SPECIMEN  TYPE:  WOL 
ORIENTATION  T-L 
STRESS  RATIO:  02 

FREQUENCY:  0.  10-  20.  00  HZ 


YIELD  STRENGTH:  59.  0-  66.  3  KSI 

ULT  STRENGTH:  70.  0-  76.  8  KSI 

SPECIMEN  THK:  1.250" 

SPECIMEN  WIDTH:  13.  000" 
REFERENCES:MA005 


ALUM. 

ALLOY 


7175 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 


4  10  40  100 

AK  (KSI  \/m) 


AK  (MPA  y/m) 
4  10  4 

!  '  I  ’  f'l'i — r~r- 

ENVIRONMENT:  R.  ' 
JP-4  FUEL 


4  10 


Figure  ■3.17.3.21 


4  10  ^ 

AK  (KSI  v/m) 


10"^  1 
•c 


10'^ 


10''’  TO 
■D 


8.17-63 


TABLE  8.17.3.22 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
or  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 17. 3. 22INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL; 

ALUMINUM 

7175 

CONDITION 

T73652 

DELTA  K 

DA/DN  {10#*-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

E^^  R.  r. 

L.  H  A. 

A 

5.  05 

359 

DELTA  K  B 

MIN  C 

D 

6.  00 

.  814 

7.  00 

1.  61 

8.  00 

2.  81 

9.  00 

4  43 

10.  00 

6.  50 

13.  00 

15.  0 

16.  00 

25.  6 

20.  00 

40.  0 

25.  00 

53.  7 

30.  00 

60  9 

A 

32.  75 

62  2 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

26.  00 

PERCENT 

ERROR 

LIFE  O  0-0  5 

PREDICTION  O.  5-0  S 

RATIO  0  8-1  25  3 

SUMMARY  1  25-2  0 
(NP/NA)  >2  0 


8.17-64 


CONDITION/HT:  T73652 
FORM;  6.  00"TH  FORGING 
SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ■►0.  08 
FREQUENCY:  6.00  HZ 


AK  (MPA  -x/m) 

4  10  40  100 

I  'I'm — r  M  M'i'i 

ENVIRONMENT.  R.  T.  , 

L.  H.  A. 


4  10  40  100 

I  H  '  I’Fi — r  '  iTfiT 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  -x/m)  ^ 


YIELD  STRENGTH:  68.  0-  70.  0  KSI 

ULT.  STRENGTH;  77.  0-  80.  0  KSI 

SPECIMEN  THK:  0.250-  0.998" 

SPECIMEN  WIDTH:  7.400" 
REFERENCESS8579,  85837 


AK  (MPA  -x/m) 
4  10  4 


10° 

10' 

10’ 

10'^ 

10' 

10'^ 

10  ‘ 

10“* 

10' 

10* 

10'^ 

10' 

10'° 

10 ' 

4  10 

I  '  I'l'T'l — 

ENVIRONMENT: 


Fiaure  8.17.3.22 


8.17-65 


4  10  - 

AK  (KSI  v/ln) 


ALUM. 

ALLOY 

1 

7175 


TABLE  8.17.3.23 


S'-rTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
DF  STRESS  INTENSITY  FACTOR 

HA'IA  ASSOCIATED  WITH  F I  CURE  8 . 17 . 3 . 231 ND I C  AT  I NG  EFFE 

OF  ENVIRGNMENr 


MATERIAL  ALOMIN. r  7175 

CONDITION  T6A  2H=C  076" 


K  MAX 

(KSI*IN**l/2) 


DA/DT  IN/HOUR) 

B  C 


A:  2.  00 

K  MAX  B: 

MIN  C 
D: 


3.  00 

3.  50 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 

9.  00 

10.  00 
13.  00 
16.  00 
20.  00 

A:  21.  50 

K  MAX  B; 

MAX  C: 

D 


£  F 

WET  3X/DAY  WITH 
3  57.  NACL 

574. 


610. 
711 
657. 
1043. 
1524. 
21  40. 
2872. 
3693. 
4573. 
5478 
8047 
9947. 
1 1054. 

11075 


ROOT  ME.AN  square  16  48 

PERCENT  ERROR 


CONDITION/HT:  T66  2H  =  0.376" 
FORM:  FORGING 
SPECIMEN  TYPE:  DCS 
ORIENTATION. S-L 
YIELD  STRENGTH: 

ULT  STRENGTH: 


SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  5.000" 
CRACK  LENGTH  (Aq) 

Kiscc: 

REFERENCES:78313 


K  max  (MPA  v^) 

4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  '  I'I'I 

ENVIRONMENT: 

WET  3X/DAY  WITH 
3.  5X  NACL  _ 


K  max  (MPA  \/m) 
4  10  40 


4  10  40  100 


-dio 


10  40  100 

iKSI  v^) 


4  10  40 


Figure  8.17.3,23 


4  10  40 

^max  (I^SI  v/Tn) 


8.17-67 


TAULF  8.17.3.24 


5U5TAIr4ED  CRACK  GROUTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  associated  with  figure  8. 17.3. 24INDICATINQ  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7J75 

CONDITION;  T6A  2H-0  928" 


K  MAX 

(KSI*IN^*^l/2) 


A 


DA-DT  IN/HOUR) 

B  C 


D 


L  f- 

WET  3X/DAY  WITH 
3  SV.  NACl 


A: 

K  MAX  B: 

MIN  C: 

D: 

200.  00 
A: 

K  MAX  B; 

MAX  C: 


CONDITION/HT:  T86  2H  =  0.928" 
FORM:  FORGING 
SPECIMEN  TYPE:  DCB 
ORIENTATION:  S-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK:  1.  000" 
SPECIMEN  WIDTH:  5.  000" 
CRACK  LENGTH  (Aq) 

Kiscc- 

REFERENCES:78313 


K  max  (MPA  vm) 

4  10  40  100 

r  '  I  '  I'I'I - 1  '  I  MM'I 

ENVIRONMENT: 

WET  3X/DAY  WITH 
3.  5X  NACL 


4  10  40  100 

i~'  I '  I'|T| — I  '  I  nTf| 
ENVIRONMENT: 


4  10  40  100 

^  max  (^Sl  ■x/Tn) 


10^ 

(D 

io’ 

10° 

10° 

io’ 

1 

10 

10^ 

10'^ 

10° 

10'^ 

10“ 

io'* 

10^ 

10° 

10^ 

® 

io’ 

10° 

10° 

io’ 

K  max  (MPA  \/m) 
4  10  40 


1  4  10  40 

E'T  '  I  'I'I'I — r-r-p 

-  ENVIRONMENT: 


Figure  8.17,3.24 
8.17-69 


4  10  40 

^  max  (^Sl  v/Tn) 


CONDITION/HT:  173*: 
FORM:  FORGING 
SPECIMEN  TYPE:  DCS 
ORIENTATION; 

YIELD  STRENGTH: 

ULT.  STRENGTH: 


2H  -  0.50" 


SPECIMEN  THK; 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aoi- 
K 

REFERENCES:84204 


ALUM. 

ALLOY 


7175 


K  max  (MPA  v^) 

4  10  40  100 


4  10  40  100 

I  'I'l'Mi — 1 ' I'i'i 

ENVIRONMENT: 


4  10  40  100 

^  max  (I^SI  v/^) 


K  max  (MPA  \/m) 
4  10  40 


10^ 

(D 

io’ 

io‘ 

10° 

10 

- 1 

10 

10' 

10'^ 

10 

10'^ 

10 

io'* 

10 

10^ 

io’ 

io‘ 

10 

10° 

-1 

10 

10' 

10 

10'^ 

10’ 

10'^ 

10' 

io" 

10 

10°  _ 


io-’| 


10'^ -S 


1  4  10  40 

="i  '  I  'I'I'I — 

-  ENVIRONMENT: 


10°  _ 


10'i 


10'^  5 


Figure  8.17.3.25 
8.17-71 


4  10  40 

^ max  (I^SI  \/Tn) 


TARLF  8.17.3.26 


I  *.*  * 
>  -*• 


'•i 


■f.  V 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


data  AOSOCIATED  WITH  F IGURE8 . 17 . 3 .26  I ND I CAT INQ  EFFECT 

OF  ENVIRONMENI 


CONDITION/HT:  T736  2H  =  0.928" 
FORM:  FORGING 
SPECIMEN  TYPE;  DCB 
ORIENTATION. 

YIELD  STRENGTH: 

ULT.  STRENGTH: 


K  max  (MPA  \/m) 
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TABLE  8.18.3.1 

FATIOUE  CRACK  ©ROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.18.3.1  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  7178 


MATERIAL;  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT:  R.  T.  .  H.  H.  A 


DELTA  K 
(KSI«IN««l/2) 


DELTA  K  B 
MIN  C 
D 


3.  09 
1.  64 


A 

R=+0.  05 
.  109 


A: 

DELTA  K  B; 


DA/DN  (10**-6  IN. /CYCLE) 
D  C 

R=+0.  50 

.  0279 


2. 

00 

.  126 

2. 

50 

.  209 

3. 

00 

.  345 

3. 

50 

129 

.  589 

4. 

00 

198 

I.  05 

5. 

00 

631 

3.  45 

6. 

00 

2. 

40 

7.  81 

7. 

00 

5. 

26 

10.  3 

e. 

00 

7. 

61 

14.  1 

9. 

00 

9. 

08 

10. 

00 

10. 

1 

13. 

00 

15. 

3 

13. 

11 

15. 

7 

8. 

87 

28.  7 

ROOT  MEAN  SQUARE 

22.  81 

34.  25 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

SUMMARY 

1.  25-2  0 

<NP/NA) 

>2.  0 

8.18-14 

CONDITION/HT:  T6 
FORM:  SHEET 
SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
.■ft  FREQUENCY:  9.  00  HZ 

ENVIRONMENT:  R.  T.  ,  H. 


YIELD  STRENGTH:  82.0  KSI 
ULT.  STRENGTH:  88.7  KSI 
SPECIMEN  THK:  0.  190” 
SPECIMEN  WIDTH:  3.  750“ 
REFERENCES:BW001 


AK  (MPA  y/m) 


STRESS  RATIO  =  +0.  05 


4  10  40  100 

I  '  I  •  I'I'I - I'M  FTT 

STRESS  RATIO  = 


1  \J 

10  ‘ 

10’ 

10' 

10'^ 

io' 

10'^ 

10' 

10'“ 

.1 

10 

10'^ 

10' 

10'® 

10‘* 

AK  (MPA  v/m) 


STRESS  RATIO  =  *tL  50 


10° 

VS' 

10’ 

10' 

10'^ 

10' 

10'^ 

10 ' 

10'“ 

1C  ' 

10'® 

io‘ 

10'® 

10*’ 

10* 

4  10  40 

I  '  I  'I'I'I — r~n~^ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/m) 

Figure  8.18.3.1 


4  10  40 

AK  (KSI  v/Tn) 


8.18-15 


TABLE  8.18.3.2 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8. 18. 3 . 2  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL.  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT:  R  T 

7178 

.  H.  H  A. 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

0 

R-+0.  05 

R=+0.  50 

A:  7.  65 

11.  5 

DELTA  KB:  3.65 

1.  30 

MIN  C: 

D: 

4.  00 

2.  26 

5.  00 

6.  42 

6.  00 

12.  1 

7.  00 

18.  8 

A 

8.  00 

13.  3 

27.  1 

s? 

9.  00 

18.  7 

37.  9 

10.  00 

24.  5 

52.  6 

13.  00 

44.  7 

184. 

16.  00 

71.  4 

923. 

20.  00 

142. 

25.  00 

642. 

30.  00 

3933. 

A:  33.  50 

13249. 

DELTA  K  B.  17.  91 

9786. 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

47.  97 

66.  46 

PERCENT  ERROR 

LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25 

SUMMARY  1.25-2  0 

(NP/NA)  >2  O 


8.18-16 


V  / 


CONDITION/HT;  T6 
FORM:  SHEET 
SPECIMEN  TYPE;  CCP 
ORIENTATION:  L-T 
FREQUENCY;  9.00  HZ 
ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH:  82.0  KSI 
ULT.  STRENGTH.  89.  7  KSI 
SPECIMEN  THK:  0.  190" 
SPECIMEN  WIDTH:  6.  000" 
REFERENCESSW001 


ALUM. 

ALLOY 


AK  (MPA  y/m) 

4  10  40  100 


-2 


10 


10' 


o  10 

C 

Z  5 
5  10^ 
ra 

TJ 


10 


10 


,-7 


10'* 

© 


10 


.-2 


f3 


10 


10* 


•D 


10 


10* 


=  r'  ni'n  r 

~  STRESS  RATIO  = 

I  TI'I 

+1^05  ^ 

i 

— 

— 

w 

— 

— 

— 

— 

^iPlP 

nni 

— 

1  4  10 

=  T"'  rn'i'i  r 

“  STRESS  RATIO  = 

MM  M'l  =1 

- 

— 

— 

— 

— 

- 

— 

- 

— 

_ 1 _ ‘  1  1  liii 

_ L 

-i  UJih 

— 

4  10  40  100 

AK  (KSI  >/Tn) 


AK  (MPA  y/m) 

4  10  40  100 


10° 

10^ 

10’ 

10° 

10'^ 

10* 

10'^ 

10^ 

10'^ 

10® 

10® 

10^ 

10® 

10® 

10° 

® 

10^ 

10’’ 

10° 

10'^ 

10* 

10'^ 

10® 

10'^ 

10® 

10® 

10^ 

lO® 

10* 

=-r-rjTjrp] - 1— r-rrm  =f 

~  STRESS  RATIO  =  +0.  50  ~E 

_ m _ 

- 

— 

— 

— 

— 

— 

_ 1  i  hjiii 

_ 1.  .LllJik 

__ 

7178 


o 

o 

■3  E 


10 


2 
.  T3 
10  m 

X5 


10  40  100 


=  1  M'I'I - 1  '  IM'I'I — 

“  STRESS  RATIO  =  ~E 

— 

- 1 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1  .  1  ■  III. 

HH 

— 

10 


10"' 


10' 


.-5 


10'"  ^ 
o 
o 

10-^1 


2 
.  n 

10  w 
■D 


10 


,-5 


10 


,-6 


4  10  40  100 

AK  (KSI  v/Tn) 


Figure  8.18.3.2 


TABLE  8.18.3.3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.18.3.3  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION.  T6 
ENVIRONMENT.  R  T 

7178 

.LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2> 

A 

B  C 

D 

R=«-0.  02 

R=+0.  50 

A:  6.  14 

894 

DELTA  KB.  5.  67 

5.  44 

MIN  C: 

D: 

6.  00 

7.  11 

7.  00 

2.  46 

11.  8 

8.  00 

5.  24 

17.  0 

9.  00 

8.  53 

26.  1 

10.  00 

11.  9 

47.  3 

C" 

13.  00 

21.  8 

• 

16.  00 

36.  6 

20.  00 

89.  9 

A:  20.  58 

105. 

DELTA  KB:  10.  80 

88.  0 

MAX  C: 

0: 

ROOT  MEAN  SQUARE 

16  09 

25.  87 

PERCENT  ERROR 

LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8  1  1 

RATIO  0.  8-1  25  5  1 

SUMMARY  1  25-2  0  1 

(NP/NA)  >2  0 


CONDITION/HT:  T6 
FORM:  0.20"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  10.00-  14.00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  81.8-  86.0  KSI 

ULT.  STRENGTH:  88.  2-  90.  5  KSI 

SPECIMEN  THK:  0.  200" 

SPECIMEN  WIDTH.  1 1.  500" 
REFERENCES:86088 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

I"  '■  r  m — I  '  I  M'i'i 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/m)  r 


10° 

vs/ 

10 

10’ 

10'^ 

10 

10'^ 

10' 

lO'' 

10' 

10'^ 

io‘ 

10-° 

10’ 

10' 

AK  (MPA  ^/m) 

4  10  40 

T"n~nrn — i  mm 

STRESS  RATIO  =  50 


4  10  40 

I  "'  T'  I'i'i — 

STRESS  RATIO  = 


Figure  8.18.3.3 


4  10  40 

AK  (KSI  v/in) 


8.18-19 


.'ABLE  8.18.3.4 


MATERIAL:  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT:  R.  T 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 18. 3. 4  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  7178 


LAB  AIR 


DELTA 

K 

DA/DN  <10*»-6 

IN.  /CYCLE) 

(KSI*IN*»l/2) 

A 

B 

C 

R=+0.  02 

R=+0.  50 

A: 

8.  28 

a.  78 

DELTA  K 

B: 

4.  70 

6.  33 

MIN 

C: 

D: 

5.  00 

6.  47 

6.  00 

B.  83 

7.  00 

13.  5 

8.  00 

20.  2 

9.  00 

10.  3 

29.  9 

10.  00 

12.  6 

45.  9 

13.  00 

22.  7 

180. 

16.  00 

42.  8 

1110. 

20.  00 

109. 

25.  00 

393. 

A: 

29.  76 

1448. 

DELTA  K 

B: 

16.  38 

1518. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


34.  16 


31.  55 


LIFE 

0.  0-0.  9 

PREDICTION 

0.  5-0.  B 

2 

1 

RATIO 

0.  e-1  25 

3 

4 

BUNNARY 

1.  25-2.  0 

1 

1 

(NP/NA> 

>2.  0 

8.18-20 

CONDITION/HT:  T6 
FORM:  0.  20"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  1.00-  5.00  HZ 

ENVIRONMENT:  R.  T.  .LABAIR 


AK  (MPA  ^/m) 

4  10  40  100 


4  10  40  100 

1“'  ri'l'l - 1  '  I  'I'l'l" 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/in) 


YIELD  STRENGTH:  81.8-  86.  0  KSI 

ULT.  STRENGTH:  88.  2-  90.  5  KSI 

SPECIMEN  THK:  0.200" 

SPECIMEN  WIDTH:  1 1.  500" 
REFERENCES:86088 


AK  (MPA  v/m) 

4  10  40 


10° 

(D 

10  ‘ 

10’ 

10' 

10'^ 

io' 

10'^ 

10' 

10“* 

-1 

10 

10'® 

10' 

10'° 

10'* 

STRESS  RATIO  =  ^-0.  50 


10° 

VK/ 

10 

10’ 

10' 

10'^ 

io' 

-3 

10 

10' 

10'^ 

10 

10'® 

10' 

10'° 

10'* 

4  10  40 

i"''n  I'Pi — r"n^ 

STRESS  RATIO  = 


Figure  8.18,3.4 


8.18-21 


4  10  40  100 

AK  (KSI  >/Tn) 


10'^  -s 


10'^  1 
•D 


10'^  « 


10'^  1 
■o 


[ 


MATERIAL;  ALUMINUM 
CONDITION:  T6 
ENVIRONMENT:  R  T 


TABLE  8.18.3.5 

FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE8.18. 3 . 5  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  7178 


H.  H,  A. 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

R=+0.  00 

R=+0  60 

A; 

4.  76 

.  500 

DELTA  K 

B; 

2.  81 

.  230 

MIN 

C: 

D; 

3.  00 

.  369 

3.  50 

1.  28 

4.  00 

3.  28 

5.  00 

.  715 

10.  1 

6.  00 

3.  60 

18.  8 

7.  00 

7.  67 

28.  8 

8.  00 

12.  4 

40.  7 

9.  00 

17.  5 

56.  7 

10.  00 

22.  8 

79.  8 

13.  00 

41.  2 

265 

16.  00 

70.  7 

A: 

17.  25 

89.  8 

DELTA  K 

B: 

13.  07 

273. 

8.18-22 


CONDITION/HT:  T6 
FORM:  0.25‘'TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  9.  GS0  HZ 

ENVIRONMENT.  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH: 

ULT.  STRENGTH: 

SPECIMEN  THK.  0.  163" 
SPECIMEN  WIDTH:  5.000" 
REFERENCES:BW002 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 

T  m — r  nTT'i" 

STRESS  RATIO  = 


10° 

® 

10’ 

10' 

10'^ 

10' 

10-^ 

10' 

10“ 

10' 

10® 

io' 

10'° 

10’ 

10'' 

AK  (MPA  y/rn) 

4  10  40 

r''Tn'rn — r~n~n 

STRESS  RATIO  =  +0.  80 


10° 

VS' 

10 

10’ 

10'^ 

10’ 

10'^ 

io' 

10“ 

10' 

10® 

io' 

10' 

10'® 

io' 

4  10  40 

I  M  M'l'i — r“n^ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -\/Tn) 

Figure  8.18.3.5 


4  10  40 

AK  (KSI  y/n\) 


8.18-23 


TABLE  8.18.3.6 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DELTA  K 
(KSI*IN**l/a> 


DA/DN  IN.  /CYCLE) 


R=+0.  02 


DELTA  K  B 
MIN  C 
D 


20 


.  240 


5.  00 

.  923 

6.  00 

2.  66 

7.  00 

5.  23 

8.  00 

8.  32 

9.  00 

11.  7 

10.  00 

15.  4 

13.  00 

29.  6 

16.  00 

51.  4 

20.  00 

99.  6 

25.  00 

214. 

30.  00 

454. 

35.  00 

1218. 

40.  00 

4807. 

DELTA  K  B: 


43.  81 


5423. 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


22.  83 


LIFE 

PREDICTION 

RATIO 

ftlJMMADV 

(NP/NA) 


0.  0-0  3 
0.  5-0.  8 
0.  8-1  23 
1.  33-2.  0 
>2.  0 


8.18-24 


CONDITION/HT:  1851 
FORM:  0.  13''TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY:  0.10-  12.00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  82.5  KSI 
ULT.  STRENGTH:  88.5  KSI 
SPECIMEN  THK:  0.  063" 
SPECIMEN  WIDTH:  6.  000  " 
REFERENCES:MA011 


AK  (MPA  -v/m) 


STRESS  RATIO  =  -^0.  02 


AK  (MPA  v/m) 


4  10  40  100 

"I  n'lT'l - 1  '  1  '  IT'I  " 

STRESS  RATIO  = 


® 

lU 

10' 

10’ 

10' 

10  ^ 

io‘ 

10'^ 

10 

lO"* 

10* 

10® 

10' 

10® 

10’ 

10° 

® 

10' 

10*’ 

10' 

10'^ 

.4 

10 

10'^ 

10' 

10'^ 

10 

10® 

10'’ 

10® 

10* 

4  10  ^ 

I  '  I  '  I'I'I - TT" 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/m) 

Figure  8.18.3.6 


4  10  - 

AK  (KSI  v/^) 


8.18-25 


TABLE  8.18.3.7 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8.18.3.7  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T651 
ENVIRONMENT;  R.  T  , 


7178 


LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


R=^+0.  00 


DA/DN  (10**-6  IN.  /CYCLE) 


R=-^0.  02 


DELTA  K  B 
MIN  C 
D 


4.  82 

735 

3.  99 

211 

4.  00 

216 

S.  00 

799 

980 

6.  00 

2. 

19 

2. 

55 

7.  00 

4. 

60 

4 

90 

a.  00 

7. 

44 

7. 

89 

9.  00 

10. 

3 

11 

4 

10.  00 

13. 

1 

15 

4 

13.  00 

21. 

1 

30. 

6 

16.  00 

31. 

3 

33. 

6 

20.  00 

56. 

8 

107. 

23.  00 

144. 

233. 

30.  00 

444. 

603 

33.  00 

1443 

40.  00 

3382. 

DELTA  K  B: 


30.  28 
44.  41 


6207 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


12  99 


50,  13 


LIFE 

PKEDICTION 

0.  0>0  3 

0.  3-0.  8 

RATIO 

SUMHARY 

(NP/NA) 

0.  8-1  23 

1.  23-2.  0 
>2.  0 

2 

8.18-26 

CONDITION/HT:  T851 

FORM:  0.25-  0. 50"TH  PLATE 

SPECIMEN  TYPE:  CCP 

ORIENTATION:  L-T 

FREQUENCY:  0.  10-  20.  00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/ffi) 


STRESS  RATIO  =  -*-0.  00 


4  10  40  100 

I  '  I ' I'i'i — I  '  1 ' I '■[ n 

STRESS  RATIO  = 


YIELD  STRENGTH:  72.  0-  83.  5  KSI 

ULT.  STRENGTH:  80.  5-  89.  7  KSI 

SPECIMEN  THK:  0.100-  0.  185" 

SPECIMEN  WIDTH:  6.000-  8.000" 

REFERENCES:RI002.  MA011 


AK  (MPA  v/m) 
STRESS  RATIO  =  02 


10° 

(D 

10’ 

10' 

10'^ 

10' 

10'^ 

io" 

lo" 

10 

10'® 

10* 

10° 

10' 

10"' 

10° 

10' 

10’ 

10' 

10'^ 

w 

10=* 

10' 

10'' 

.1 

10 

10° 

10' 

10® 

10* 

4  10  40 

I  '  I  '  I'I'I  I  '  I 
STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  y/ln) 

Figure  8.18.3.7 


8.18-27 


TABLE  8.18.3.8 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.18.3.8  INDICATING  EFFECT 

OF  FREQUENCY 

7178 


MATERIAL:  ALUMINUM 
CONDITION:  T651 
ENVIRONMENT:  R  T  ,  S  T  W. 


DELTA  K 
(KSI*IN«*l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 
ABC 
F(HZ)=  6.00  F(HZ)=20.  00 

.  685 


829 


A 

5.  01 

2.  50 

DELTA  K 

B 

4.  58 

MIN 

C 

D 

5.  00 

6.  00 

7.  05 

2. 

7.  00 

12.  1 

6. 

8.  00 

17.  1 

11. 

9.  00 

22.  8 

16. 

10.  00 

29.  2 

22 

13.  00 

53.  7 

43. 

16.  00 

88.  0 

72. 

20.  00 

157. 

134. 

25.  00 

341. 

281. 

A 

29.  40 

778. 

DELTA  K 

B 

29.  56 

345. 

MAX 

C 

D 

ROOT  MEAN 

SQUARE 

5.  55 

10.  8 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUNHARY 

(NP/NA) 


0.  0-0.  9 
0.  9-0.  • 
0.  e-1  29 
1.  29-2.  0 
>2.  0 


8.18-28 


CONDITION/HT:  T651 
FORM:  0.  25"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  L-T 
STRESS  RATIO:  ■•■a.  01 
ENVIRONMENT;  R.  T.  ,  S.  T.  W. 


AK  (MPA  >/m) 


FREQUENCY  (Hz)  =  5.  00 


Cv 

m  ^ 


4  10  40  100 

I  "n '  rrri — r  >  i  h'it 

FREQUENCY  (Hz)  = 


YIELD  STRENGTH:  81.5  v^SI 
ULT.  STRENGTH;  89.  7  K3I 
SPECIMEN  THK:  0.  125" 
SPECIMEN  WIDTH:  8.000" 
REFERENCES:  R 1 002 


AK  (MPA  -s/m) 


FREQUENCY  (Hz)  =  20.  00 


10° 

•2 

10 

10’ 

10° 

10'^ 

•4 

10 

10'^ 

10^ 

10'^ 

-6 

10 

10® 

10'^ 

10® 

10® 

4  10  40  100 

"T  '"FI 'PI - ITTI' 

FREQUENCY  (Hz)  = 


4  10  40  100 

AK  (KSI  \/^) 

Figure  8.18.3.8 
8.18-29 


4  10  40  100 

AK  (KSI  \/Tn) 


ALUM. 

ALLOY 


7178 


10’^  ro 


10'^  « 


TABLE  8.18,3.9 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8.18.3.9  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T651 

7178 

DEl.TA  K 

DA/DN  (10*»-6 

IN.  /CYCLE) 

<KSI*IN»*1/L=) 

A 

B 

C 

R  T. 

E=  R  T. 

LAB  AIR  -  20H7 

S  T  W.  -  6HZ 

A:  4  35 

.  364 

DELTA  KB;  5  16 

3  42 

MIN  C: 

D; 

5.  00 

.  478 

6.  00 

1.  43 

6  32 

7.  00 

3.  46 

10  3 

8.  00 

6.  06 

14.  7 

9.  00 

8.  81 

19.  3 

10.  00 

11.  5 

24.  3 

13.  00 

20.  1 

44.  5 

16.  00 

34.  4 

82  5 

20.  00 

85.  2 

208. 

25.  00 

378. 

781. 

A;  27.  90 

382 

DELTA  KB;  25.  29 

847. 

MAX  C: 

D. 

ROOT  MEAN  SQUARE 

20.  21 

12.  78 

PERCENT  ERROR 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1  25 
SUNHARY  1 .  25-2  0 
(NP/NA)  >2. 0 


8.18-30 


CONDITION/HT;  T651 
FORM:  0.  25"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  00 
FREOUENCY: 


AK  (MPA  -v/m) 


4  10  40 

I  '  I ' Mi>i — 
ENVIRONMENT: 


YIELD  STRENGTH.  81.  5  KSI 
ULT.  STRENGTH;  89.  7  KSI 
SPECIMEN  THK:  0.125" 
SPECIMEN  WIDTH:  8.  000" 
REFERENCES:RI002 


4  10  40 

AK  (KSI  -v/m) 


10'^ 

10 

lO"* 

10 

10'^ 

10' 

10® 

10 

10° 

10' 

® 

10’ 

10 

10'^ 

10' 

10'^ 

10 ' 

10"* 

10 

10® 

10* 

10° 

10 

10 ' 

4  10 

1  '  I '  I'i'i — 

ENVIRONMENT: 


Figure  8.18.3.9 


4  10 

AK  (KSI  Vln) 


8.18-31 


TABLE  8.18.3.10 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8 .18. 3. lOINDICATING  EFFECT 

or  ENVIRONMENT 


MATERIAL: 

CONDITION: 

ALUMINUM 

T76 

7178 

DELTA 

K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B  C 

E=  R  T. 

E=  R.  T. 

l.AB  AIR 

DISTILLED  WATER 

A: 

4.  01 

.  260 

DEL  TA  K 

B: 

4.  00 

.  434 

MIN 

C; 

D: 

5.  00 

.  605 

752 

6.  00 

1.  27 

1.  70 

7.  00 

2.  35 

3.  30 

8.  00 

3.  86 

5.  51 

9.  00 

5.  72 

8.  34 

10.  00 

7  76 

11.8 

13.  00 

15.  0 

25.  7 

16.  00 

26.  2 

45.  8 

20.  00 

58.  1 

87,  2 

25.  00 

153. 

180. 

30.  00 

330. 

362 

35.  00 

613. 

706 

40.  00 

1044. 

1335. 

50.  00 

2653, 

4323. 

A: 

56.  27 

4541. 

delta  K 

B; 

50.  42 

4529 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


34,  73 


27.  87 


PREDICTION  0.  9-0.  ■ 
RATIO  0.  8-1  29 
SUNNARY  1 .  29-2  0 
<NP/NA)  >2  0 


8.18-32 


CONDITION/HT:  T76 

FORM:  0.  10-  0.  19"TH  SHEET 

SPECIMEN  TYPE:  CCP 

ORIENTATION  L-T 

STRESS  RATIO:  *0.  02 

FREQUENCY: 


YIELD  STRENGTH:  70.5-  75.0  KSI 

ULT.  STRENGTH:  79.  0-  81.  5  KSI 

SPECIMEN  THK;  0.  100-  0.  194" 

SPECIMEN  WIDTH: 

REFERENCES;MA012 


AK  (MPA  -v/m) 

4  10  40  100 

I  \'nm — !  ijM'i'i 

ENVIRONMENT:  R.  T.  , 

LAB  AIR 


4  10  40  100 

I  "'  m  — r  n  tiii- 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/Tn) 


10° 

(D 

10' 

10’ 

10" 

10'^ 

10  ‘ 

lo"’ 

10 

lO'* 

io‘ 

10'^ 

10"' 

10-° 

10  ‘ 

10° 

® 

10' 

10-’ 

lO’’ 

10"^ 

10 ' 

10-" 

lO’’ 

10'“ 

io' 

10"° 

10' 

10"° 

10"' 

AK  (MPA  Vm) 
4  10  4C 

I  '"j '  p  I  'I — i~n 

ENVIRONMENT:  R.  T 
DISTILLED  WATER 


4  10  4( 

"I  I  'T'i'i — r-n 

ENVIRONMENT: 


Figure  8.18.3.10 


4  10  4( 

AK  (KSI  >/m) 


8.18-33 


.  »■.  ■^,  -rj  -r.  w;  .'.  -\  .".  r*.  r,  '.r.  .”;t'.  u",  y.  •*.'  » 


r--.  -f. 


*  .  •  K 

L«  • 


MATERIAL:  ALUMINUM 
CONDITION:  T7651 
ENVIRONMENT:  R  T 


TABLE  8.18.3.11 

fat I SUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE 8. 18. 3. 11  INDICATING  EFFECT 

OF  STRESS  RATIO 

7178 


LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
D 


5.  37 


A 

R-'^+O.  .'33 
1  57 


DA/DN  <10**-6  IN.  /CYCLE) 
B  C 


A 

DELTA  K  B 
MAX  C 
0 


A.  00 

2.  60 

7.  00 

4.  59 

8.  00 

6.  90 

9.  00 

9.  57 

10.  00 

12.  8 

13.  00 

29.  1 

15.  78 

67.  2 

CONDITION/HT;  T7651 
FORM:  0.44-  0.  49"TH  PLATE 

SPECIMEN  TYPE.  CCP 
ORIENTATION;  L-T 
FREOUENCY:  5.  20 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  Vm) 


STRESS  RATIO  =  -^0.  33 


4  10  40  100 

I  '  I  '  I '  PI - 1  '  I  '  I'I'I" 

STRESS  RATIO  = 


YIELD  STRENGTH:  69.  2-  70.  9  KSI 

ULT.  STRENGTH;  80.  0  KSI 
SPECIMEN  THK:  0.  444-  0.  486" 

SPECIMEN  WIDTH:  2.999-  3.000" 

REFERENCES;86213 


AK  (MPA  -v/m) 


ALUM. 

ALLOY 


10° 

(D 

10 

10  ’ 

10'^ 

10' 

10'^ 

10" 

10^' 

10' 

10'® 

10 ' 

10' 

10® 

10'' 

10° 

® 

4  10  ^ 

"1  '  pvv\ — 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI 

Figure  8.18.3.11 


4  10 

AK  (KSI  -s/Tn) 


10'^  ^ 


10"“  ro 


Z 

.  •D 
10  w 
"D 


MATERIAL;  ALUMINUM 
CONDITION;  T7651 
ENVIRONMENT;  R  T. 


DELTA  K 
(KSI*IN**1 /2) 


TAULt;  8.18.3.12 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.18.3.12ini)icaTING  EFFECT 

OF  STRESS  RATIO 


UMINUM  7 


DELTA  K  B: 
MIN  C; 
D; 


5.  59 


6.  00 

7.  00 

8.  00 

9.  00 

10.  00 
13.  00 
16.  00 

16.  70 


DELTA  K  B: 
MAX  C: 
D: 


LAB  AIR 


A 

R  =  +0.  33 
1.  DO 


1.  94 
3.  76 
6.  23 
9.  32 
13.  2 
33.  9 
83.  2 

94.  3 


DA/DN  <10*»-6  IN.  /CYCLE) 
D  C 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


13.  84 


LIFE 

0.  0-0.  S 

PREDICTION 

0.  5-0.  8 

1 

RATIO 

0.  8-1  25 

2 

SUMMARY 

1.  25-2  0 

(NP/NA) 

>2.  0 

8.18-36 

CONDITION/HT:  T7851 
FORM:  0.  49"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION.  T-L 
FREOUENCY:  5. 20 

ENVIRONMENT;  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  89.2  KSI 
ULT.  STRENGTH;  79.  1  KSI 
SPECIMEN  THK:  0.485" 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES;B6213 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

1"^  I '  I'I'I - r^'T'FTT" 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/Tn) 


10° 

vs/ 

10' 

10’ 

10" 

10  ^ 

io' 

10'^ 

10' 

10“ 

10 

10'^ 

10' 

10° 

10* 

10° 

® 

10' 

10’ 

10" 

10’^ 

io' 

10'^ 

10' 

lO'’ 

10 

10° 

10"' 

10-° 

10  ‘ 

AK  (MPA  -v/m) 
4  10  4 

I'I'I  Tl - r~r- 

STRESS  RATIO  = 


4  10 

"i“'ni'T'i — r 

STRESS  RATIO  = 


Figure  8.18.3.12 


4  10  ^ 

AK  (KSI  >/Tn) 


8.18-37 


TABLE  8.18.3.13 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
□F  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 18.3. 13INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL: 

ALUMINUM 

7178 

CONDITION 

T7A51 

ENVIRONMENT:  R  T 

LAB  AIR 

Dbl-TA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSH!-IN*«H/2) 

ABC 

R=^+0.  33 

A 

5.  52 

2.  74 

DELTA  K  B 

MIN  C 

D 

A.  00 

3.  33 

7  00 

4.  86 

8.  00 

6.  90 

9.  00 

9.  63 

10.  00 

13.  2 

13.  00 

32.  5 

16.  00 

75.  1 

A 

16.  23 

79.  9 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

12.  03 

PERCENT 

ERROR 

LIFE 

0.  0-0  5 

PREDICTION  0.  5-0. 

S 

RATIO 

0.  8-1 

25  3 

SUMMARY 

1.  25-2 

0 

(NP/NA) 

>2. 

0 

8.18-38 


TADLF  8.18.3.14 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8-18, 3. 14thjdicaTING  EFFECT 


OF  STRESS  RATIO 


MATERIAL: 

ALUM]^4UM 

7178 

CONDITION 

:  T7AS1 

ENVIRONMENT:  R.  T. 

LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN-»*1/?) 

A  B  C  D 

R--^0  33 

A 

5.  54 

2  10 

DELTA  K  B 

MIN  C 

D 

6.  00 

2.  95 

7.  00 

4.  80 

8.  00 

7.  29 

9.  00 

11.  0 

10.  00 

16.  2 

13.  00 

43.  6 

A 

13.  28 

47.  2 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

4.  49 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  9-0.  ■ 

RATIO  0.8-1  29  i 

SUMNARY  1.29-2.0 
(NP/NA)  >2.  0 


8.18-40 


CONDITION/HT:  T7651 
FORM:  1.38"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
.  FREQUENCY:  5.  20 

<  ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  71.  1  KSI 
ULT.  STRENGTH.  80.  5  KSI 
SPECIMEN  THK:  0.  751  " 
SPECIMEN  WIDTH:  3.  000" 
REFERENCES:e6213 


AK  (MPA  >/rn) 

4  10  40  100 


4  10  40  100 

I  '  I  M'l'i — I  rn'i^T 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/7n) 


AK  (MPA  v/m) 
4  10  A 

I  '  P'l'n — r-r- 

STRESS  RATIO  = 


10° 

VK/ 

10' 

10’ 

10' 

10'^ 

10 ' 

10'^ 

10' 

lO''* 

10 

10® 

io' 

10'® 

10'* 

4  10 

I  '  I  '  I'l'i — r 

STRESS  RATIO  = 


Figure  8.18.3,14 


4  10  < 

AK  (KSI  \/m) 


8.18-41 


TADLt  8.18,3.15 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.18. 3, 15INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  7178 

CONDITION;  T76510 
ENVIRONMENT;  R  T  ,  LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


A 


B 


C 


D 


R=+0.  :33 


DELTA  K 
MIN 


A 

B 

C 

D 


DELTA  K 
MAX 


A 

B 

C 

D 


6.  03 


82 


7. 

00 

A. 

64 

a. 

00 

6. 

85 

9 

00 

9. 

44 

10. 

00 

12. 

6 

13. 

00 

27. 

9 

16. 

00 

63. 

8 

16. 

32 

70. 

0 

fe. 


ROOT  r^AN  SQUARE  6.  86 

PERCENT  ERROR 


life  0.  0-0.  5 

PREDICTION  0.  S-0.  8 

RATIO  0.  8-1  25  5 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2  0 


8.18-42 


CONDITION/HT:  T76510 
FORM:  0.  69"TH  EXTRUSION 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  5.20  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

"T  '  I  '  MI'I - 1  '  I  'I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/m) 


YIELD  STRENGTH:  65.  3  KSI 
ULT.  STRENGTH:  76.  0  KSI 
SPECIMEN  THK:  0.  628-  0.  659" 

SPECIMEN  WIDTH:  3.  000-  3.  006" 

REFERENCES:86213 


AK  (MPA  Vm) 
I  10  4 


10° 

vs/ 

10  ’ 

10' 

10  ^ 

10' 

10'^ 

io‘ 

10“* 

10 

10'® 

id* 

10° 

Id 

10'' 

4  10 

1  '  I  '  rn — 

STRESS  RATIO  = 


4  10 

I  '  I  '  I'I'I - 

STRESS  RATIO 


Figure  8.18.3.15 
8.18-43 


4  10 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


7178 


10'^ 


lO"*  1 
•o 


10'^  s 


lO"*  « 


TABLC.  8.18,3,16 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  intensity  FACTOR 

DATA  ASSOCIATED  WITH  FI CURE 8. 18.  3.16  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T76510 
ENVIRONMENT  R  T 

7178 

LAE  AIR 

DEl.TA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN*«l/2) 

A 

B  C 

D 

R^+0.  .!3 

A;  5.  65 

3.  AO 

DELTA  K  B: 

MIN  C: 

D: 

6.  00 

2.  79 

7.  00 

4.  29 

8.  00 

6.  48 

9.  00 

9.  53 

10.  00 

13.  6 

te 

13.  00 

32.  3 

■ 

16.  00 

60  3 

A:  18.  20 

84.  3 

DELTA  K  B: 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


9,  55 


■k’  ■- 


CONDITION/HT:  T76510 
FORM:  3.  50"TH  EXTRUDED  BAR 

SPECIMEN  TYPE.  CCP 
ORIENTATION;  L-T 
FREQUENCY:  5.  20  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

■T~n"rjTFi — I  n'r'iT 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -s/m)  , 


YIELD  STRENGTH:  63.  4  KSI 
ULT.  STRENGTH:  73.  6  KSI 
SPECIMEN  THK:  0.  750-  0.  752" 

SPECIMEN  WIDTH:  2.998-  3.004" 

REFERENCES:86213 


ALUM. 

ALLOY 


10° 

® 

10’ 

10' 

10'^ 

10' 

10'^ 

io" 

lO"* 

10' 

10'^ 

10 ' 

10'° 

10' 

10'' 

4  10 

r  '  F'  I'l'i  “ 

STRESS  RATIO 


4  10  40 

I  '  I '  I 'I'l  I 
STRESS  RATIO  = 


Figure  8.18.3.16 
8.18-45 


10'^  -s 


10  TO 
■D 


10'^  S' 


z 

.  ■o 

10^  TO 
■D 


CONDITION/HT: 

FORM:  l.B-TH  PLATE 

SPECIMEN  TYPE;  DCB 
ORIENTATION;  T-L 
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SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.18.3.18INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7178 

CONDITION:  T651 


K  MAX 

(KSI*IN**l/2) 


K  MAX 
MIN 


K  MAX 
MAX 


5.  60 


E=  R.  T. 
3.  57.  NACL 

10  3 


6  00 

36. 

7.  00 

294. 

8.  00 

883. 

9.  00 

1523. 

10.  00 

1925. 

13.  00 

1927. 

14.  70 

1823. 

DA/DT  (10**-6  IN/HOUR) 
D  C 


ROOT  MEAN  SQUARE  30.  27 

PERCENT  ERROR 


8.18--49 


TABLE  8.18.3.19 


CONDITION/HT:  T7651 
FORM:  1.  B"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATIONT-L 
YIELD  STRENGTH: 

ULT.  STRENGTH: 


SPECIMEN  THK: 
SPECIMEN  WIDTH: 
CRACK  LENGTH  (Aq)- 
K  iscc* 

REFERENCES:85543 


K  max  (MPA  \/m) 

4  10  40  100 


lO'' 


10 


Sio-2 

£ 


5  10  ^ 


10 

■D 


10 


10 


10' 

© 


10" 


10 


-1 


8  10-2 
£ 


5  10 


(0 

•D 


lO'b 


10 


-5 


10 


I  '  I nm — I  MM' 

ENVIRONMENT:  R.  T.  . 
3.5X  NACL 

T^T 

— 

— 

— 

— 

— 

■ 

1  .  1 

Lld± 

_ 1.1.1 

ill 

— 

1 

4 

10  40 

100 

— 

I'M 

I  'Ml' 

T^T 

— 

ENVIRONMENT: 

- 

-3; 

: 

— 

- 

— 

— 

— 

— 

_ 1 _ 1  1  1  lili 

_ 1 _ .  1  .  1 . 1. 

1 

4 

10  40 

100 

10^ 

(D 

10’ 

io‘ 

10° 

10 

•  1 

10 

10 

10  ^ 

10 

10  ^ 

10 

10" 

10’ 

10^ 

10 

® 

10’ 

10' 

10° 

10 

10’ 

10 

10’^ 

10 

10'^ 

10' 

lO"* 

16 

10' 

^  max  (I^SI  v/Tn) 


K  max  (MPA  >/m) 
4  10  40 

I-  I  'Mill 


,-2 


-6 


bin '  I'i'i — 


h  ENVIRONMENT: 


J _ 1  111  ill 


J_i 


10  40 


-6 


Figure  8.18,3.19 


b  1  '  1 '  I'l'l 

T-n^ 

-  ENVIRONMENT: 

— 

— 

— 

: 

: 

1  . . 

_ 1  .  1 . 

1  4  10  40 

max 

(KSI  -v/in) 

8,18-51 


■NOTE-  NET  SECTION  STRESS  EXCEEDS  SO%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD.  DEV 


T7651  SHEET  O  (X)  6.  00-30  00  O.  37  4  34 


VVV>>> 


TABLE  8.20.1.16 


c 

r 


I 


f 

I' 


^  ICX 

IC  u 

<  o  z 
a:  z  M  < 

O  U 


i  M  1 

►-  h- 

1  0 

U  P 

1  W  I 

1  0 

in 

Z  ( 

^  »> 

N 

W 

5. 

♦ 

C  ^  1 

N 

M  p  2 

P  S  M  0  1 

UiX'^ 

6  6 

ooooooooooooooooooo 

uuuuuuuuuuouuouuuuu 

CDOODOffiQDflDOBOOOOOOOOBOD 


oooooooooooooo 

uuauuuuvuuucjuu 

QD  flD  09  09  ^9  OD  09  ^9  ^9  09  ^9 

NNNNrsNNrvNKNrs-NN 


gggggggsgggggg 


o*«^oononc\ioio««^<or>Q4iDB 


r)«»snoarif^BeKfi«)(¥rionNO 

Naior^NNNONr*.^N^nn«4)ir>r><4) 


09«-o««ift«‘na>n«-09D(p«^ 

pin^^rjnnftDPiftnnp) 


I  o«^ocior»nfr»NniOCvr^ 
I  ^  0  fr-  ^«<OK<«inh»NN0 


ooooooooooooooooooo  I ooooooooooooo 

(u»>»‘nnNB«<«0rsriO^'«<o^0NO  0'^4tt>'«oor>«>no«‘0‘<o 

oir)oooooir)OOirkOO«>ooooo  ooo«ooroooo«roo 


kkk»-»»khkkkhh  k  w  h  h 
uouuuuuuuuuuuuuuuuu 


uuuuuuuuuuuuou 


o^^o«ND0<«<«onio^( 
n^nnoonnMn^oon^^Mpmn  oopriBeS^Kofiopi 
0*  o>  ^  ch  ^  ^  <h0Q^o»Q^»>^e^o^»>  oo&>oSo‘Sbo9oo6p‘C 

6606666660606060666  m«;6*^6  66o6«^6666 

<ire«NO(h4r4«*««<o0OKnf«ni«<rp  KrunBMooooKODN 
O'OO'OO^OOO^O'O'Oe'OO'O'OO  OO^O0'OO»>OP>O^O 


4ir»>N«)(h4r4«*««<»00Knf«ni«<r 

8N»"0p^6O*«»^KO»<^**O'fr6 
O‘OP‘OOfr‘OOO‘O‘O'Oe‘00‘0‘0 


rti«n-0(n«-noi-ni**w«rini**nni  ctir)«<r>««nir>««c«Mnnr» 


n^nn«0ooo••4'«^<^^0noo  iooonv>0«o00^<o 


Nr<>>h>rHNh>rvr.NNrsr^rvrMsrs.Nh^K 


I  0'0>0'»^0'0'0>fr>fr>0'00 


«)oioiinno(ODt(vrirsniNOiof«rifoinf  pooprvrifrvNNo:^rs.pn 
O-«hO*O‘O‘»‘O‘O'O'O'0O‘OO‘O*O‘O'O'O'  OOOO0O'O00OB0OO‘ 

6600066060006666666  m^«^««6666o^6  6«<o 


8.20-18 


■  -  *  M  *  M-  • 


706  soil 


c 

o 

O 


O 

CM 


00 

u 


3.20-19 


t^iCvC^^.C^.^LvA'C!V‘C^-V 


•  •  V- 


a 

UJ 

1 

n  Pi  n 

n 

b. 

lit 

J 

n  n  n 

n 

c 

O  '0  4 

<0 

1 

O  O  0 

o 

1 

P)  P)  Pi 

n 

Ui 

rv  h.  N 

rs 

1 

0*  0*  0* 

O' 

< 

O 

1 

M  M  M 

w  ac  z 

X  U 

<  o  z 
K  Z  M  < 
U  Ui 


I  Z 
I  o 
I 

I  m 
i  w 
I  a 

z 

MUZ 

u  M  M  ■ 

w  z  ^ 

0.  K 

03 

I  X  • 

I  ^  z 

10^3 

I  M  NO 

I  3 


'43  n  ra 
r»  n  n  « 


o  •*  0* 

M  M  O  O' 

coo  « 


nrjnnnnHC)  nnrinnnnnnnn 


n  n  n  o  n  D  n 


n  n  n  n  n  n  »  Cl 
'O'O'O-O'O'O'OO 
OCDOODflOODOCD 

nnnnnnoi^ 

rs.K.h*NNKNh* 

O'O'O'ChO'O'Chih 


cmcincicirricicicici 
'C'0>04>£'0'4)«0«0<0'0 
8)  flD  CD  O  S  0  O  O  O  O  O 

rtwnnnnnrjnnn 

NKrvh.NNKNNNN 

fr'O'O'lhO‘D^O^O^O‘0^0' 


ncj  nrunninnru 

'OiO  'O'O'O'O'O'O'O 

0O  OOOO0O0 

nn  nnnnno* 

i>ch  o*0‘0‘0‘0‘0‘0‘ 


OOOQOOOO  OQOOOOOOOOp 
N<o«n«no»  •«r‘^04NK0N«n 


N^AVNinnn 

ofinncinDD 


nocior^o-*** 

•O'Onninin^^v 


f>n4>«^^nr)v«r) 

ttonncinnnnnn 


N0v>«)M^«4O*«nr> 

'0«3'0<43^l3r>V3«>«>« 


8R88SS3 

ih  K  ^  o^  r» 
cv  n  n  (V  rri  cv  r4 


o  ^«.  M  o  o 
♦  ^  <  n  ^  «  n 


oooooooo  ooooooooooo 


oo<ro^ciN9MO>on 
OO'mQ'^O-^O  •<CI0N0m0O1KO«« 


o  o  o  o  o  o  o 


0«>  ^MO'Mtri^e 
ICO  Ih00<^000 
lON  «'r>«-icnicn 


MMMMMMMM  NniMMMMMMMMI 


uuuuuuuo  uuuuouuuuuo 

Mnii^^n^K0  w  p  n  -  ♦  •>  f>  <  n  o  •« 
0  0  p  o  0^  «•  K  h.  f3  n  0  0  0  p  p  n  ••  O' K 
nnnncincin  oorint^nnnnnn 


o  o  o  o  o  o  o 


U  U  u  U  U  U  (p> 


no  00*00000 

^  if  O‘^O*O'O*0O' 

nr>  ^  ^  9  w  9  ^  ^ 


MMMMMMMM  Mr«*«M««««MMMMM  MM  OOOOOOO 


?SSSB8§|§! 

rooooooooc 


OO  OOOOOOO 
OO  OOOOOOO 
OO  OOOOOOO 


nnnnnnnn  o ♦ n n » n n n n n n 


oo^^oonn  0r>nnM^^f>NnM 


o  n  o  o  o  o  «r 


00r-so0MM  ooc«nr)«^<ro«KO 

rsr'.r'.r'.h'NOO  rvh'fs.NNfs.rs.r^rvNN 


'«  hv  K  f*^  0  0  0 
^  4)  <«  <0  <« 


OOOOOOOO 

nnnnnnnrj 


oooor>ooopop 

oonnrvDnnnnPi 

mniMMMMMMMMM 


OOOOOOO 
n  n  D  n  n  Pi  n 


8.20-22 


^  :CT 

X  cj 

<02 
C  Z  M  < 
U  Ul 


(  0 

IS 

2 

«  w  2 

u  M  M  A 

OJ  X 
Q.  K 
0 
I 

I  I  • 

I  H  2 
I  O  •-•  3 


ooooooooooooooooooooooooooooooooooooooo 

UUUUOOUUUOOUUUUUUUUOOUUUUUOUOUOUUUOUUOU 

&CLa.iL<<CL&.a.<<a.(LQ.a.fe&fi.ft.<<&.B.CLD.a<a.OLQa.LLL&o.&Q. 

szEEKszzrKarzccECcccazEZCcaroSorccErrsS 

0OODQOOOOQOO0OS0OOffiO0OOOOON>OOOOOOOOOOO0 

rvNNNhvar«.hHNNh«Nh>h>h>rsKKKN.r<^NNNr^NNKNNh>NKh.NKNNr«>. 


(h(h6nnaif)N6ri660‘<^ihih»^Us)<»«6»^nbnn^'»«ibKnfn««6N<OD 


oo««**>t^O0O<«>«»^<<n<<ortfO‘KQ<oNDO^ri0»^DO^<<<<r«o 

0oa««<«4<tna0ciOK<(hrvNKO<onoDN<o<fr^ON*«<o<o<ONntfx 


r)r)««Qrdh.riao>0Chri««on0OK<o^<(h«‘D««rto0oontvr>^ooD0N 

fr•<c^<0rNON•«n<^norlm<4)O0<<nl0•<rvl^o*«^•<^tvnllr)n<<nn< 

fr>rt(Mor)n<«4<<<<<<on«<««tn<<«<««DO»<0«O0Dn0rx0CM<o<o< 

ciniricioicinirinnnioicinioinnncir)iNnnnnh*^ncinncirininnrir«ftf 


U<JUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

fKONon»o*«o^ihooor>iv^o«<^ppnnn^pnv>r>Dnfvo««r«o** 
nono^ooopihoo  op  NOl^pK»>o>por>oo&‘OP0Dr>KOKoopp 
Knrvo«<noo«r<on0rifo(h5n^<oonnfo<r>0ninnr«0noo0^ 

cioitioiriiciriinoinioirioiciirvnninnfnininhNnhMnnrflrinirininnDiniN 

j<CM<Nr)<’<^^)r^^<o<ooi0m«^N**<nnnchnNDtr<«oooN»>< 

Q9c>io9<0‘ChoO'n»‘ih<«op<««'OK5o^^^r>n«rnonoKO><’0<r«oKr»o^ 

OOOO^■OO<^O»'0‘^(^OOOfr^e^O»»&•O»^ODOOOOt^^OOOOOD‘»^^ 


choo^««^oin^nnn0<h»o0oo‘'^«'««««nrfnnr)000<<>oKKfhooo 

Ktsfvp0(boocbbQa3(paiooDeDCP9^f^‘9>r'p^ih^(h^c>'»^9^chihCh(h^b66 

nno«)v>nooonmr)r)ff)in0r>ir>00r>v>tDff)v>r)f)noir>ir>r>or>0r><<<o 


ninr)OQOOpooooooir>oooPOpoo0inpv>oooppir>onopoo 

KNNPOOtnov>oortr)ooinoPCiOOior>r«norMr>o«-onDionoooo 

oioinirjnnn<rinririnnoirj^nrinnnnr8rt<nnnwncirir)ri<*n<h 


8.20-24 


^  .  V 


C 

o 

o 


CN 


o 

CN 


00 


w 

hJ 


o: 

Ul 

u. 

u 

a 


s 


z 

<  > 

e 

-  (D 

U  * 

M  M 
W  10 

X  :C 


n 

* 

* 

£ 

> 

K 

•  N. 

« z 

.  u  M 
rg  M  ^ 


Z 

U  K  - 

<  o  z 

S  Z  M  < 

O  Ul 


z 

o 


(D 


i 
I 
I 
I 
I 
1 

z 

M  o  Z 

O  M  M  10 

Ul  Z 
&•“ 

1  a:- 
>  K  Z 
I  Q  Z 

I  •-<  ^ 

I  3 


2  2 


5 


-j  S  (» 

UJ  Ul  ^ 

M  q:  w 


z 

M  Ul 
U  M 

gs 

S  i  - 

Ul  UJ  u. 


I  y  ^ 

455 


o 

K  r 
&  K 
I  O 
I  h. 


o 

s 

u 


S^oooooooooooooooooooooooooooooooooooooo 
uuuuuouuouuuoouuuuuuuuuduouuuuuouuuuou 

(DOOOtOODOOODOaSOBOffiNOflOtDOIDtDIDODOOlOODDCDODDtDaDCBCDOlDCDO 

fs.KNNNKNNNNNNNh>NKh>SNNNKNNNh>NNf^h«NrvNKh*Nh>l^>N 


fe8SS83gR8S?S88?SgR88288R8&88&R82Sg38S§8 

ni  4  K  o>'  »'  <0  o'  •«  N  gi  -b  »'  •<  »■'  o’  6  O'  o>'  6  *  »  n  x'  ri  lb  D  «  CD  ri  N  *  b  0-'  lb  N  n  6  N 
vnvvnwwnvarnwvnvvotrnnvv'nvnnnnv'wnvwv*? 


n«4>o«aoaana«'«anniaDDn«-4inini'.oonoO'*'Oaonani4)«' 

nixin4ir''*'a*«o«'Orv4Mi^44i4n«''rvn«N4ioO'na«'no'-oin«niow 


ninisO‘naO‘aO'io*'a-an<i«onriiooN«’rii«'«niBNnnoNn-<n«iBO 
aanrv«rv«MON  ••  o  nrvooo*in>on'«nnO'Onn~inoivn-«*ninoiin 
ioo^inr)tf>ioooo4>*ooino<04>4in4i^ir>o«^ri4>io4iov>n4)r)Ooo4>o 

cinnnniriioinnnnnnn~oinninNriiNnMNninnriinnininnnnnioin 


uuuuuuuuuuuuuuuuuuuuuuuuouuuuuuuuuuuuuu 

P<;o8;:|8!?3S8^;:SS§8s88So8o8&o8|l^88$g;SSs«^n 

nnnrinin^^nioirgcinrin^vnninirgnnninniAirgnrgrgnifvninfrinrtnnr* 

8!55!3SS882Sf;22$S22rS!;SR|J|ts|j5RS5*8i?3^2t8 

(hO^'fr'O'Ch&OO^OOOOOOO^OOOOOr^O&OOOrr^  OP  6 


oooooooqooqqqqqoqqpqqqqooo** - . 


I 

.j 


Sp)00»^i^g^g^r»0QorQr*CiQOi  ^  . 

Nor>«KNNKOO*ni^nirJ^6f  ^  » 


I  «  K  N  N 

nmnnwoioirgcin 


I  Oi  (M  r>  r# 


r> 

n 


H  .  .  i)  . 


—PRODUCT—  TEST  SPEC IHEM  VIELD  - SPECIMEN -  CRACK  2.9*  K<IC>  STAN 
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—PRODUCT—  TEST  gPECIMEN  YIELD  - SPECIMEN -  CRACK  3.  S*  KIIC)  STAN 
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—PRODUCT—  TEST  SPECIMEN  VIELO  - SPECIMEN -  CRACK  8.3*  K<IC)  STAN 

CONDITION  FORM  THICK  TEMP  ORIENT  STRENOTH  WIDTH  THICK  DESIGN  LENOTH  (K I  IC>/TyS)**8  K(IC>  MEAN  DEV  DATE  REFER 

(IN)  (FI  (KBI>  (INI  (INI  (IN)  (IN)  (K8I*S0RT  IN) 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  SOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  MEAN  OR  STD  DEV 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  STRENGTH  VALUE  NOT  INCLUDED  IN  HEAN  OR  STD  DEV 


EFFECTIVE  CRACK  LENGTH  -  (in) 


ALLOY 
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CHANGE  INEFFECTIVE  CRACK  LENGTH  -  ^^A, 
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EFFECTIVE  CRACK  LENGTH 
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CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A, 
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EFFECTIVE  CRACK  LENGTH 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A, 


ORIENTATION 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A, 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH 


CHANGE  IN  EFFECTIVE  CRACK  LENGTH  -  A  A, 


TABLE  8.20.3.1 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3. 1 INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

ALUM1^4UM 

7475 

I 

CONDITION: 

T61 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R.  T. 

E=  R.  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A. 

SALT  FOG 

A:  6.  16 

2.  36 

DELTA 

K 

B:  6.  60 

7  04 

MIN 

C:  6.  08 

9.  43 

D: 

7.  00 

3.  44 

8.  26 

14.  2 

8.  00 

4.  94 

11.8 

19.  5 

9.  00 

6.  66 

16.  2 

24.  8 

10.  00 

8.  58 

21.  3 

30.  6 

13.  00 

15.  7 

42.  4 

57.  3 

16.  00 

25.  6 

73.  2 

120. 

A:  19.  58 

119. 

DELTA 

K 

B:  19.  57 

125. 

MAX 

C:  16.  67 

144. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


12.  67 


LIFE  0.  0-0.  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1.  25 

1 

1 

SUMMARY 

1.  25-2.  0 

<NP/NA) 

>2.  0 

8.20-80 

CONDITION/HT:  T61 

FORM:  0. 04 "TH  SHEET  YIELD  STRENGTH:  72.1  KSI 

SPECIMEN  TYPE:  CCP  ULT.  STRENGTH:  70. 8-  79.  8  KSI 

ORIENTATION  T-L  SPECIMEN  THK:  0.042-  0.045" 

STRESS  RATIO:  ■►0.  33  SPECIMEN  WIDTH:  4. 000" 

FREOUENCY:  13.30  HZ  REFERENCES:86842 


Figure  8.20.3.1 
3.20-31 


MATERIAL:  ALUM! MUM 
CONDITION:  T6J 


TABLE  8.20.3.2 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


SSOCIATED  WITH  FIGURE  8. 20. 3. 2  INDICATING  EFFECT 
OF  ENVIRONMENT 


7475 


DELTA 

K 

DA/DN  <10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

E-  R.  T. 

E=  R  T. 

H.  H  A 

H.  H.  A 

SP.  WIDTH=12'' 

SP.  WIDTH=23.  98" 

A: 

37.  09 

143. 

DELTA  K 

B: 

14  23 

30.  2 

MIN 

C: 

D: 

16.  00 

38.  7 

20.  00 

58.  2 

25  00 

82.  6 

30.  00 

35.  00 

40.  00 

251. 

50.  00 

928. 

60.  00 

2439. 

70.  00 

6613 

A: 

79.  11 

24790. 

DELTA  K 

B: 

28.  96 

102. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


22.  45 


2.  94 


CONDITION/HT:  TSl 
FORM:  B.  11“TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  *1S.  05 
FREQUENCY:  2.00  HZ 


YIELD  STRENGTH:  75.3  KSI 
ULT.  STRENGTH:  80.  1  KSI 
SPECIMEN  THK;  0.111-  0.112" 

SPECIMEN  WIDTH: 
REFERENCES:86212 


TABLE  8.20.3.3 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20.  3. 3INDICATINO  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION:  T61 

7475 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI«IN«*l/2) 

A 

D  C 

D 

E=  R.  r. 

E=  R.  T. 

H.  H.  A. 

3.  57.  NACL 

A:  12.  56 

18.  4 

DELTA  KB:  14.  22 

68.  5 

MIN  C: 

D: 

13.  00 

19  7 

16.  00 

28.  8 

91.  8 

20.  00 

42.  7 

159 

25.  00 

68.  4 

265 

30.  00 

113. 

385 

fe 

35.  00 

194. 

A;  39.  58 

330. 

DELTA  KB;  33.  00 

458. 

MAX  C: 

D; 

ROOT  MEAN  SQUARE 

4.  98 

1.  82 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0  5 
0.  5-0.  B 
O.  8-1  25 
1.  25-2  0 
>2.  0 


8.20-84 


CONDITION  HT:  T81 
FORM:  0.11”TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  ■►B.  05 
FREOUENCY:  2.00  HZ 


AK  (MPA  v/m) 


ENVIRONMENT:  R. 

H.  H.  A. 


4  10  40 

I  '  I ' I'i'i — r-T-rr 
ENVIRONMENT: 


4  10  40 

AK  (KSI  >/Tn) 


YIELD  STRENGTH:  60.6-  75.3  KSI 

ULT.  STRENGTH:  74.  5-  80.  1  KSI 

SPECIMEN  THK:  0.112-  0.113" 

SPECIMEN  WIDTH:  36.  000" 
REFERENCES:86212 


AK  (MPA  Vm) 


ENVIRONMENT:  R.  T 
3.  SX  NACL 


4  10  ^ 

I  '  I '  I'I'I 

ENVIRONMENT: 


4  10  - 

AK  (KSI  v/Tn) 


Figure  8.20.3.3 
8.20-85 


ALUM. 

ALLOY 

7475 


10'^  -s 


10'^  I 

•o 


10'^ 


z 

^  T3 

10'^  « 
■D 


TABLE  8.20.3.4 


FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3.4  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL: 

CONDITION 

ALUMINUM 

T61 

7475 

DELTA  K 
(KSI*IN**l/2) 

A 

DA/DN  (10**-6  IN.  /CYCLE) 

B  C 

D 

E-=  R  T. 

3.  57.  NACL 

A 

DELTA  K  B 
MIN  C 

D 

12.  45 

61.  0 

13.  00 
16.  00 
20.  00 
25.  00 
30.  00 

68.  5 

115. 

188. 

290. 

396. 

A 

DELTA  K  B 
MAX  C 

D 

32.  47 

448. 

ROOT  rCAN  SQUARE  2.  19 

PERCENT  ERROR 


CONDITION/HT:  T61 
FORM:  0.11"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  05 

FREOUENCY:  2.00  HZ 


YIELD  STRENGTH:  73.  1  KSl 
ULT.  STRENGTH:  80.  8  KSI 
SPECIMEN  THK:  0.112" 
SPECIMEN  WIDTH:  35.980" 
REFERENCES:06212 


3,20-87 


i  MATERIAL: 

ALUMINUM 

7475 

** 

[  CONDITION: 

T61 

DELTA  K 

DA/DN  (10**--6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R  T. 

E=  R  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A. 

SALT  FOG 

A:  .6.  32 

2.  10 

DELTA 

K 

B:  6.  33 

7.  43 

MIN 

C:  6.  18 

9.  39 

D: 

7.  00 

3  27 

10.  0 

14  9 

8  00 

5.  37 

15.  0 

23.  0 

9.  00 

7.  79 

21.  6 

33.  0 

10.  00 

10.  4 

29  7 

44.  5 

13.  00 

19.  1 

64.  8 

86.  8 

16.  00 

29.  3 

116 

138. 

A:  18.  93 

42.  0 

DELTA 

K 

B:  18.  76 

174 

MAX 

C:  18.95 

193. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


5.  38 


4.  06 


3.  66 


CONDITION/HT:  T81 
FORM:  0.  13"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  ♦B.  33 
FREQUENCY.  13.30  HZ 


YIELD  STRENGTH:  76.8  KSI 
ULT.  STRENGTH:  82.  0  KSI 
SPECIMEN  THK:  0.126" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES;86842 


ALUM. 

ALLOY 


7475 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  '  IM'I — I  MTI'I'I 

ENVIRONMENT.  R.  T.  , 

DRY  AIR 


4  10  40  100 

I  I  I  '  I'T'I - 1  M'l'l'l’ 

ENVIRONMENT:  R.  T.  . 
SALT  FOG 


4  10  40  100 

AK  (KSI  -s/m) 


AK  (MPA  v/m) 
4  10  4( 

I  M'l'Fi — r~n 

ENVIRONMENT:  R.  T 

H.  H.  A. 


10 

10'^ 

10 

10'' 

io' 

10'^ 

10’ 

10® 

io' 

10° 

® 

10' 

io’ 

10' 

10'^ 

io' 

10'^ 

10 ' 

10“' 

10* 

10® 

10' 

10° 

io' 

1  4  10 

b  I  ■'  I  '  I'I'I - 

-  ENVIRONMENT: 


4  10  4 

AK  (KSI  -sAn) 


Figure  8.20.3.5 
8.20-89 


10''’  I 

■Q 


10^  s 


10  ^  TO 


TABLE  8.20.3,6 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3, 6  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 

7475  3 

CONDITION:  T61 

_ 

DELTA  K 

DA/DN  (10**-6 

IN. /CYCLE) 

<KSI*IN**l/2) 

A 

D 

C 

E=  R.  T. 

E=  R  T. 

E=  R.  T 

DRY  AIR 

H.  H.  A. 

SALT  FOG 

A:  6.  57 

2.  07 

DELTA 

K 

B:  5.72 

4.  43 

MIN 

C:  5.95 

9.  48 

D: 

6.  00 

5.  19 

9  69 

7.  00 

3.  70 

8.  63 

14.  a 

8.  00 

5.  95 

13.  3 

21.  5 

9.  00 

8.  55 

19  2 

30.  1 

10.  00 

11.  5 

26  6 

40.  5 

13.  00 

23.  0 

57,  7 

81.  B 

16.  00 

41.  7 

102. 

132. 

20.  00 

92.  2 

179. 

198. 

A.  23.  38 

187. 

DELTA 

K 

B;  21.  13 

204 

MAX 

C:  20.82 

210. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


8  22 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


O.  0-0  5 
0.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2  0 


5.  08 


- 


7.  98 


8.20-90 


CONDITION/HT:  T61 
FORM:  0.  13" TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION-  T-L 


YIELD  STRENGTH:  73.  1  KSl 
ULT.  STRENGTH:  76.  8  KSI 
SPECIMEN  THK:  0.126" 


ALUM. 

ALLOY 


8.20-91 


MATERIAL:  ALUMINUM  7475 

CONDITION:  T61 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


ROOT  MEAN  SQUARE  25.  62 

PERCENT  ERROR 


CONDITION/HT:  T81 
FORM:  1.  50"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREQUENCY:  20.  00  HZ 

ENVIRONMENT:  R.  T.  .LABAIR 


AK  (MPA  -s/m) 

4  10  40  100 


4  10  40  100 

T'  ITTI - 1  '  I  M'l'l 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -s/Tn) 


YIELD  STRENGTH:  73.9  KSI 
ULT.  STRENGTH:  78.  5  KSI 
SPECIMEN  THK:  0.  650" 

SPECIMEN  WIDTH:  1.  490-  1.  500" 

REFERENCES:05363 


10° 

(D 

10^ 

10’ 

10° 

10'^ 

10^ 

10-^ 

10'^ 

10"' 

10® 

10'^ 

10'^ 

10° 

10-® 

10° 

® 

4  10 

I  '  I ' I'n — 

STRESS  RATIO  = 


4  10 

I  '  I  M'l'l 
STRESS  RATIO 


4  10  - 

AK  (KSI  >/Tn) 


Figure  8.20.3.7 
8.20-93 


10'^  ro 


TABLE  8.20,3.8 

FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.20,3.8  INDICATING  EFFECT 


MATERIAL:  ALUMINUM 
CONDITION:  T6151 


DELTA  K 
(KSI*IN**l/2) 


7475 


OF  ENVIRONMENT 


DA/DN  (10**-6  IN.  /CYCLE) 


DELTA  K  B 
MIN  C 


9.  79 


10.  00 
13.  00 
16.  00 
20.  00 

24.  63 


E^  R  I 
LAB  AIR 

5.  11 


5.  52 
14.  7 
28.  2 
40.  7 


87.  7 


DELTA  K  B: 


CONDITION/HT;  T8151 
FORM:  0.B9-TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  •*•0.  10 
FREQUENCY:  20.00  HZ 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  M  '-Pl - 1  J  I  M'l'l 

ENVIRONMENT:  R.  T.  , 

LAB  AIR 


4  10  40  100 

I  ^  I  M'n — T-nrTTT" 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  -vAn) 


YIELD  STRENGTH:  02.2  KSI 
ULT.  STRENGTH:  70.2  KSI 
SPECIMEN  THK :  0.  080" 

SPECIMEN  WIDTH:  1.  AOO-  1.  408 
REFERENCES:85a83 


AK  (MPA  >/m) 
I  10  4 


10° 

(D 

10' 

10  ’ 

10' 

10'^ 

io' 

10'^ 

10 

10“ 

10 

10® 

10' 

10° 

10* 

4  10 

I  '  I  '  I'Pl 

ENVIRONMENT 


4  10 


10° 

VSJ/ 

10' 

10’ 

10 

10'^ 

io' 

10'^ 

10' 

io“ 

.< 

10 

10® 

io’ 

10° 

10* 

4  10  ^ 

AK  (KSI  \/m) 


Figure  8.20.3.8 
8.20-95 


10'^ 


10'^  1 
*D 


10'^  ® 


10'^  1 
■D 


TABLE  8.20.3.9 


MATERIAL:  ALUMINUM 
CONDITION:  T6151 


•DELTA  K 
<KSI*IN**l/2) 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3. 9  INDICATING  EFFECT 

OF  ENVIRONMENT 


UMINUM  7475 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


DELTA  K  B 
MIN  C 
D 


B.  91 


E=  R  T. 

LAB  AIR 

5.  41 


9.  00 

5.  31 

10.  00 

6.  22 

13.  00 

15.  5 

16.  00 

23  5 

20.  00 

54.  5 

25.  00 

102. 

30.  00 

115. 

30.  31 

122. 

CONDITION/HT:  TeiSl 
FORM:  S.08''TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  10 

FREQUENCY:  20.00  HZ 


YIELD  STRENGTH:  82.2  KSI 
ULT.  STRENGTH:  70.2  KSI 
SPECIMEN  THK:  0.080" 

SPECIMEN  WIDTH:  1,  478-  1.  498" 

REFERENCES:85S63 


AK  (MPA  y/m) 

4  10  40  100 

I  '  1  '  MI'I  I  M  '  IM'I 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 


AK  (MPA  y/m) 
i  10  4 


4  10  40  100 

T  'f"r  '  r'T«i — I . 'iTT’T'n 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/m) 


10° 

(D 

10 

10’ 

10'^ 

10' 

10'^ 

io' 

10"* 

10' 

10'^ 

io‘ 

10' 

10'° 

10' 

4  10 

I  'T'in'r— 

ENVmONMENT 


10° 

vs/ 

10’ 

10 

10'^ 

10’ 

10'^ 

io' 

10'^ 

10' 

10-® 

10* 

10® 

10' 

10* 

4  10 

T  'T  I'I'I - 

ENVIRONMENT: 


4  10  i 

AK  (KSI  v/m) 


Figure  8.20.3.9 

8.20-97 


TABLF  8.20.3.10 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3.  lOINDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION;  T651 


ROOT  MEAN  SQUARE 

8.  60 

10.  62 

11.  97 

PERCENT  ERROR 

PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 
SUMMARY  1.25-2.0 
(NP/NA)  >2.0 


8.20-98 


CONDITION/HT:  T651 
FORM: 

SPECIMEN  TYPE: 
ORIENTATION 

.  STRESS  RATIO:  10 

.VN  FREQUENCY:  20.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 

I  n~rT^TT| - 1  M  I  I'I'I 

ENVIRONMENT:  R.  T.  , 

DRY  AIR 
1.00“  PLATE 


4  10  40  100 

I  '  I  'I'I'I - 1  '  I  'I'I'I 

ENVIRONMENT:  R.  T.  , 

DRY  AIR 
.125"  PLATE 


4  10  40  100 

AK  (KSI  >/Tn) 


YIELD  STRENGTH: 

ULT.  STRENGTH: 
SPECIMEN  THK;  0.  125- 
SPECIMEN  WIDTH: 
REFERENCES:91332 


1.  000“ 


10° 

(D 

10' 

10’ 

10'^ 

10' 

10'^ 

io' 

10' 

10“' 

10* 

10® 

10' 

10® 

10'* 

AK  (MPA  v/m) 
4  10  4( 

\=  I  '  I'l'Mi — r-n 

-  ENVIRONMENT:  R.  T 
_  DRY  AIR 
2  0.  50“  PLATE 


10° 

VK' 

10 

10’ 

10' 

10’^ 

io' 

-3 

10 

10' 

10'“ 

10* 

10® 

io' 

10® 

10* 

4  10  41 

I 

ENVIRONMENT: 


4  10  41 

AK  (KSI  v/^) 


Figure  3.20.3.10 
8.20-99 


ALUH. 

ALLOY 

7475 


TABLE  8.20.3.11 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8.20. 3.1UNDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T651 


7475 


ENVIRONMENT  R  T 

H.  H.  A 

DELTA  K 

<KSI*IN**l/2) 

A 

R=+0.  3: 

A:  5.  49 

6.  81 

DELTA  K  B: 

MIN  C: 

D: 

6.  00 

8  16 

7.  00 

11.8 

a.  00 

17.  1 

9.  00 

24.  4 

10.  00 

34.  4 

13.  00 

84.  8 

16.  00 

168. 

20.  00 

302. 

A:  24.  79 

433. 

DELTA 

MAX 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


6.  04 


LIFE  0.  0-0.  S 
FREDICTION  0.  5-0.  • 
RATIO  0.  8-1  25 
SUMMARY  .1.25-2.0 
(NP/NA)  >2.  0 


8.20-100 


CONDITION/HT:  TBSl 
FORM:  B.51"TH  PLATE 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  L-T 
FREQUENCY:  5.20  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


YIELD  STRENGTH:  74.  5  KSI 
ULT.  STRENGTH:  60.  0  KSI 
SPECIMEN  THK:  0.  508" 

SPECIMEN  WIDTH:  3.  025-  3.  026" 

REFERENCES:86213 


ALUM. 

ALLOY 


7475 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

T  ’  I  '  I'm - 1  '  I  '  I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -«/m) 


AK  (MPA  v/m) 
i  10  4 


10° 

(D 

10^ 

10  ’ 

10° 

10'^ 

10^ 

lo"’ 

10  = 

10“* 

10® 

10'^ 

10'^ 

10° 

10'* 

10° 

® 

10^ 

10’ 

10° 

10'^ 

10^ 

10'^ 

10  = 

10'^ 

10® 

10° 

10'^ 

10° 

10* 

4  10 

■  I  '  I ' I'm — 

STRESS  RATIO  = 


4  10  40 

I  '  I  'I'I'I — 

STRESS  RATIO  = 


4  10  < 

AK  (KSI  '/m) 


Figure  8.20.3.11 
8.20-101 


TABLE  8.20.3.12 


E.m."  I 


i.V /. 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8. 20.  3. 12INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T651 

7475 

: 

! 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

• 

(KSI*IN**l/2) 

■ 

A 

B  C 

D 

. 

E^  R.  T. 

E=  R  T. 

LAB  AIR 

H  H.  A 

A:  2.  66 

108 

DELTA  KB:  2  40 

0430 

MIN  C: 

D: 

2.  50 

.  0518 

3.  00 

.  105 

.  122 

3.  50 

.  159 

.  255 

4.  00 

.  306 

.  489 

5.  00 

1.  19 

1.  45 

6.  00 

3.  40 

3.  44 

7.  00 

7.  14 

6.  99 

8.  00 

12.  1 

12.  6 

9.  00 

17.  6 

20.  6 

lO.  00 

22.  8 

31.  2 

13.  00 

78.  4 

16.  00 

141. 

20.  00 

224. 

A;  12.  54 

31.  3 

DELTA  KB:  24.  13 

284. 

MAX  C: 

D; 

ROOT  MEAN  SQUARE 

22.  53 

37.  43 

PERCENT  ERROR 

LIFE  0.  0-0.  5 

PREDICTION  0.  5-0  8  2 

RATIO  0.8-1  25  1  1 

SUMMARY  1.25-2  O 

(NP/NA)  >2  0 


8.20-102 


CONDITION/HT:  T651 
FORM:  EL75"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ■►B.  33 
FREQUENCY.  25.00  HZ 


AK  (MPA  y/rr\) 

4  10  40  100 


NT:  R.  t. 


4  10  40  100 

I  '  I  '  I'TI - 1  '  I  M'l'l 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  \/m) 


YIELD  STRENGTH:  79.6  KSI 
ULT.  STRENGTH:  87.  7  KSI 
SPECIMEN  THK:  0.242-  0.250" 

SPECIMEN  WIDTH:  2.  500-  2.  552" 

REFERENCES:AL002,  AL003 


AK  (MPA  y/m) 
4  10  4 


ENVIRONMENT:  R.  ' 

H.  H.  A. 


10 

10'^ 

10  = 

10"* 

10® 

10'® 

10'^ 

10‘® 

10* 

10° 

® 

o. 

10’ 

10^ 

10'^ 

10- 

10'^ 

10® 

10'^ 

10® 

10'® 

10'^ 

10° 

10* 

4  10 

■  I  '  FM'I'I - 

ENVIRONMENT: 


■ 


4  10  i 

AK  (KSI  y/m) 


Figure  3.20.3.12 
8.20-103 


ALUM. 

ALLOY 


7475 


10  ^  ® 


10"*  ^ 


!  -2 

10  « 


2 
^  ■D 

10  « 
•D 


TABLE  8.20.3.13 

eatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 
ASSOCIATED  WITH  FIGURE  8. 20. 3. 13IND1CATINQ  EFFECT 
OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION;  T651 


DELTA  K 
(KSI*IN**1 /2) 


DA/DN  IN.  /CYCLE) 

B  C 


E=  R  T 
DRY  AIR 


E=  R  T. 
3.  SX  NACL 


DELTA  K  B; 
MIN  C; 
D; 


DELTA  K  B: 


5.  00 


5.  00 

902 

6.  00 

1.  71 

7.  00 

4.  16 

a.  00 

6.  29 

9.  00 

7.  66 

10.  00 

8.  68 

13.  00 

15.  2 

13.  95 


20.  9 


ROOT  MEAN  SQUARE 
PERCENT  ERROt 


12.  24 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0.  5-0.  8 
0.  8-1.  25 
1.  25-2  0 
>2.  0 


8.20-104 


CONDITION/HT;  T651 
FORM:  1.00"TH  PLATE 

SPECIMEN  TYPE:  DCB 
ORIENTATION  T-L 
STRESS  RATIO:  -^0.  10 
FREOUENCY:  1.  00  HZ 


AK  (MPA  v/m) 

4  10  40  100 

■|  TT'TTir — ri  ni'Ti  ■ 

ENVIRONMENT.  R.  T.  , 

DRY  AIR 


4  10  40  100 

‘T-n'Twi — I  '  I  'I'T'i  ■ 

ENVIRONMENT: 


YIELD  STRENGTH: 
ULT.  STRENGTH: 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:88140 


ALUM. 

ALLOY 


4  10  40  100 

AK  (KSI  v/m) 


ENVIRONMENT:  R.  T 
3.  5X  NACL 


10‘ 

^o^ 

10 

10"' 

10 

10'® 

10' 

10® 

10' 

10° 

® 

10 

io’ 

10' 

10'^ 

10' 

10-^ 

10 

10“ 

10 

10'® 

10' 

10'® 

10' 

gure  3 

20.3. 

8,20- 

-105 

— 

ffll 

—  H* 

I  ^ 

—  CJ 

_  n 

_ 1 _ 1 . 1 1 1  ii.i 

1 _ 1 1 1 1 1  ii 

4  10  40 

T  'T'  ni'i — r~n^ 

ENVIRONMENT: 


10'^ 


10  ro 

“D 


10’^  ^ 


10*"*  1 
T) 


table:  8.20.3.14 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.20. 3.14INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDI! ION:  T7351 
ENVIRONMENT.  R.  T. 

H 

7475 

H.  A. 

DELTA  K 

DA/DN  <10**-6 

IN.  /CYCLE) 

(K5I*IN**1 /2) 

A 

B 

C 

D 

R-+0  10 

R=  +0.  25 

R=+0.  50 

A;  3.  99 

165 

DELTA  KB:  2.  27 

00125 

MIN  C;  1.84 

.  0273 

D: 

2.  00 

.  0464 

2.  50 

.  0689 

.  108 

3.  00 

.  0731 

3.  50 

178 

4.  00 

.  165 

.  270 

k- 

5.  00 

.  257 

A:  5.  96 

.  494 

DELTA  KB:  4.  73 

.  468 

MAX  C:  2.80 

.  140 

D: 

ROOT  MEAN  SQUARE 

9.  95 

48  27 

19.  66 

PERCENT  ERROR 

LIFE  0.  0-0 

9 

1 

PREDICTION  0.  9-0 

a 

2 

RATIO  0.8-1 

29 

4 

3 

4 

SUnnARY  1 .  29-2. 

0 

2 

(NP/NA) 


>2.  0 


8.20-106 


.'.'.V. ■V.' 


CONDITION/HT;  T7351 
FORM:  0.  S2"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  5.  50-  33.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  >/m) 

4  10  40  100 


4  10  40  100 

r  '  jf  in^i — I  '  1 ' I'i'i  ■ 

STRESS  RATIO  =  +0,  50 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH:  57.  0  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.520-  0.530" 

SPECIMEN  WIDTH:  6.  000" 
REFERENCES:BL002 


AK  (MPA  \/m) 

4  10  40 


10° 

(D 

10 

10  ’ 

10'^ 

10' 

10'^ 

10' 

lo" 

10‘ 

10'^ 

io' 

10' 

10'° 

10  ‘ 

10° 

® 

STRESS  RATIO  =  +0.  25 


1  ;  4  10  40 

rn  n''n — r“n^ 

~  STRESS  RATIO  = 


Figure  8.20.3.14 
8.20-107 


4  10  40 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


7475 


10'^ 


10"*  ro 

*D 


10'^  O 


TD 


TABLE  8.20.3.15 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE S.  20. 3. 15  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7475 

CONDITION.  T735i 
ENVIRONMENT;  R  T  ,  H  H  A. 


DELTA  K 

DA/DN  {10#*-6 

IN.  /CYCLE 

(KGI*IN*»l/2> 

A 

D 

C 

R^iO.  10 

R=+0  25 

R=+0.  50 

A;  9.  92 

9.  57 

DELTA  KB:  5.  05 

.  807 

MIN  C:  9.78 

19.  0 

D: 

6.  00 

1.  41 

7.  00 

3.  06 

8.  00 

5.  77 

9.  00 

8.  65 

10.  00 

9.  90 

11.8 

20.  6 

13.  00 

25.  6 

49.  0 

16.  00 

50.  5 

20.  00 

101. 

25.  00 

201. 

A;  25.  08 

203. 

DELTA  KB:  12.  99 

32.  1 

MAX  C:  13.  90 

71.  6 

0: 

ROOT  MEAN  SQUARE 

10.  61 

12  76 

11.  47 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0.  8  1 

RATIO  0  8-1  25  474 


CONDITION/HT:  T7351 
FORM:  0.  52"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  5.  50-  33.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  -s/m) 

4  10  40  100 


4  10  40  100 

I "  I T  f '  n — I'M  r'l'i  ■■ 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  \/7n) 


YIELD  STRENGTH:  57.0  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK.  0.500-  0.528" 

SPECIMEN  WIDTH:  4.000" 
REFERENCES:BL002 


AK  (MPA  y/m) 

4  10  40 


10° 

® 

i6‘ 

10' 

10'^ 

10' 

10-^ 

10'' 

lO"* 

10 

10° 

io' 

10’' 

10« 

10'‘ 

10° 

® 

10' 

10’ 

10'' 

STRESS  RATIO  =  -4-0.  25 


4  10  40 

"I  ''"I'l'i'i — r~n-^ 
STRESS  RATIO  = 


4  10  40 

AK  (KSI 


Figure  8.20.3.15 
8.20-109 


TABLE  8.20.3.16 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 20.  3. 16  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  7475 

CONDITION:  T7351 
ENVIRONMENT:  R.  T  .  S.  T.  W. 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

R=-0.  20 

O 

d 

+ 

N 

a: 

R=+0.  30 

R=+0.  50 

A: 

5.  37 

.  0822 

DELTA  K  B: 

3.  77 

.  194 

MIN  C. 

3.  42 

.  170 

D: 

3.  05 

.  113 

3.  50 

.  158 

.  106 

4.  00 

.  261 

.  202 

.  412 

S.  00 

.  620 

.  717 

4.  18 

6.  00 

.  196 

2.  99 

2.  37 

10.  7 

7.  00 

.  299 

6.  44 

8.  15 

17.  4 

8.  00 

.  608 

8.  50 

16.  1 

24.  3 

9.  00 

1.  37 

10.  2 

22.  0 

33.  1 

10.  00 

2.  92 

13.  4 

29.  1 

46.  8 

13.  00 

8.  58 

40.  0 

16.  00 

9.  88 

A; 

16.  99 

11.  4 

DELTA  K  B: 

13.  62 

40.  5 

MAX  C: 

12.  09 

86.  5 

D: 

10.  13 

49.  2 

ROOT  MEAN 

SQUARE 

19.  31 

13  98 

22.  47 

16.  76 

PERCENT  ERROR 


LIFE  0.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1 .  25-2.  011  I 

(NP/NA)  >2.  0 


8.20-110 


CONDITION/HT.  T7351 
FORM:  0.  50"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  1.00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


YIELD  STRENGTH:  59.  5  KSI 
ULT.  STRENGTH:  89.  1  KSI 
SPECIMEN  THK:  0.199-  0.202" 

SPECIMEN  WIDTH:  5.  990-  6.  000 

REFERENCES:GD006 


AK  (MPA  -x/m) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  >0,  30 


4  10  40  100 

AK  (KSI  v/Tn) 


AK  (MPA  v/m) 

4  10  40 

I  'I'm - 1  MM 

STRESS  RATIO  =  +0.  10 


4  10  40 


STRESS  RATIO  =  ^0.  50 


4  10  40 

AK  (KSI  v/Tn) 


Figure  8.20.3.16 


8.20-111 


TABLE  8.20.3.17 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 
ASSOCIATED  WITH  FIGURE  8. 20.  3. 17INDICATING  EFFECT 


OF  FREQUENCY 


MATERIAL:  ALUMINUM 
CONDITION:  T7351 
ENVIRONMENT:  R  T 

7475 

S.  T  W 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN*«l/3) 

A 

Q 

C 

F<HZ)=  1.00 

F(HZ)=  6.00 

A:  3.  77 

216 

DELTA  KB:  6.  13 

.  282 

MIN  C: 

D: 

4.  00 

.  215 

5.  00 

.  742 

6.  00 

2.  95 

7.  00 

5.  86 

.  339 

8.  00 

8.  19 

1.  00 

9.  00 

10.  6 

3.  62 

10.  00 

14.  4 

8.  17 

13.  00 

44.  8 

25.  8 

16.  00 

34.  6 

A:  13.  62 

40.  8 

DELTA  KB.  16.  61 

34.  2 

MAX  C: 

0: 

ROOT  MEAN  SQUARE 

15.  93 

10.  03 

PERCENT  ERROR 

LIFE 

0.  0-0  S 

PREDICTION 

0.  9-0  B 

RATIO 

0.  8-1  29 

1 

BUnnARY 

i  .29-2.  0  1 

(NP/NA) 

>2.  0 

8.20-112 

iV. 


8.20-113 


TADLE  8.20.3.18 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.20.  3. 18INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T7351 


DEl.TA  K 
(KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
D 


E^  R.  T 
L.  H.  A. 


DA/DN  (10**-6  IN.  /CYCLE) 


E=  R  T. 

H.  H.  A. 


2-30HZ 

2-20HZ 

2.  78 

08 

5.  70 

1 

47 

3.  00 

0914 

3.  50 

119 

4.  00 

162 

5.  00 

312 

6.  00 

589 

1. 

92 

7.  00 

1. 

07 

3. 

90 

8.  00 

1. 

84 

6. 

50 

9.  00 

3. 

02 

9. 

59 

10.  00 

4. 

75 

13 

1 

13.  00 

14. 

6 

26. 

3 

16.  00 

34. 

5 

45. 

8 

20.  00 

80 

6 

25.  00 

168. 

DELTA  K  B 


C 


26.  73 
18.  33 


68.  6 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


30  27 


16  74 


LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8 
RATIO  0  8-1  25 

SUMMARY  1  25-2  0 
(NP/NA)  ::2  0 


8.20-114 


CONDITION/HT;  T7351 

FORM:  0.75-  4.  00‘'TH  PLATE 

SPECIMEN  TYPE:  CT 

ORIENTATION  T-L 

STRESS  RATIO:  +0.  33 

FREQUENCY: 


YIELD  STRENGTH:  54.2-  59.4  KSI 

ULT.  STRENGTH.  66.  0-  70.  0  KSI 

SPECIMEN  THK.  0.250-  1.000" 

SPECIMEN  WIDTH:  2.550-  3.805" 

REFERENCES:AL001.  AL009 


AK  (MPA  -x/m) 

4  10  40  100 

I  '  I  '  I'I'I - 1  IJ'I'I'I 

ENVIRONMENT:  R.  T. , 

L.  H.  A. 

2-30HZ 


4  10  40  100 

1“''  FT 'I 'I - !  '  1  '  I'TI 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  vAn) 


AK  (MPA  v/m) 
4  10  41 

I  t  I  '  j '  I'I'I — r~n 

'  _  ENVIFtONMENT:  R.  T 
H.  H.  A. 

-2  ~  2-20H2 


10° 

10' 

10’ 

10 

10'^ 

io' 

10-^ 

io' 

10'^ 

.f 

10 

10® 

io’ 

10° 

10'* 

4  10 

1  '  I  'I'I'I - 

ENVIRONMENT: 


Figure  8.20.3.18 
8.20-115 


4  10  4 

AK  (KSI  v/m) 


TABLE  8.20.3.19 


h 


FAT I SUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 20.  3.19  INDICATING  EFFECT 


OF  FREQUENCY 


MATERIAL;  ALUMINUM 
CONDITION;  T7351 
ENVIRONMENT;  R  T  .  S.  T.  W 


7475 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

F(HZ )=  2  00 

F(HZ)=  20.  00 

F(H2)=  30.  00 

A 

6.  23 

7  20 

DELTA 

K 

B; 

3.  75 

38 

MIN 

C; 

4.  46 

1.  09 

D: 

4.  00 

614 

5.  00 

2  35 

2.  32 

6.  00 

5.  32 

5.  J3 

7.  00 

11.  1 

9.  17 

8.  14 

8.  00 

17.  8 

13.  6 

11.9 

9.  00 

24.  a 

18.  3 

10.  00 

30.  0 

23.  5 

13.  00 

50.  9 

43.  6 

16.  00 

90.  4 

A: 

16.  00 

90.  4 

DELTA 

K 

B; 

15.  03 

64  2 

MAX 

C: 

D: 

8.  64 

15.  4 

2 

4.  4 

C. 

ROOT  MEAN  SQUARE  16.  06 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

<NP/NA) 


O.  0-0  5 
O.  5-0  8 
O  8-1  25 
1.  25-2  O 
>2  O 


8.20-116 


■r.''  ^7* 


CONDITION/HT:  T7351 
FORM;  0.75-  4. 00"TH  PLATE 

SPECIMEN  TYPE;  CT 
ORIENTATION;  T-L 
STRESS  RATIO;  +0.  33 
ENVIRONMENT;  R.  T.  .  S.  T.  W. 


AK  (MPA  y/m) 

4  10  40  100 

1  '  I '  I'l'i — I  1  ’’ifi'n 

FREOUENCY  (Hz)  =  2.  00 


4  10  40  100 

I  '  I  '  I'm - I'M  PI'T  ' 

FREOUENCY  (Hz)  =  30.  00 


4  10  40  100 

AK  (KSI  -\An) 


YIELD  STRENGTH;  54.  2  KSI 
ULT.  STRENGTH;  66.  0  KSI 
SPECIMEN  THK;  0.  250-  1.  000" 

SPECIMEN  WIDTH;  2.550-  3.805" 

REFERENCES; AL009,  AL001 


AK  (MPA  Vm) 

4  10  40  1( 


10° 

(D 

id 

10  ’ 

10  ^ 

10 

10'^ 

10 

lO"' 

10 

10'^ 

id' 

Id 

10° 

io" 

10° 

® 

FREQUENCY  (Hz)  =  20.  00 


4  10  40  1 

'1  ''I  'PI'I - r  'TI' 

FREOUENCY  (Hz)  = 


Figure  8.20.3.19 


4  10  40  K 

AK  (KSI  >/Tn) 


ALUM. 

ALLOY 


7475 


8.20-117 


TABLE  8.20,3.20 


FATICUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20.  3. 20INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T7351 

7475 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B  C 

D 

E=  R  T. 

E=  R.  T. 

DRY  AIR 

S.  T.  W. 

A:  5.  63 

615 

DELTA  KB:  5.  70 

3.  35 

MIN  C: 

D: 

6.  00 

.  732 

4.  75 

7.  00 

1.  13 

9.  77 

8.  00 

1.  76 

14.  1 

9.  00 

2.  92 

17.  9 

10.  00 

4.  97 

22.  3 

13.  00 

17.  8 

45.  8 

16.  00 

33.  7 

98.  2 

A:  19.  79 

62.  7 

DELTA  KB;  16.  77 

111. 

MAX  C: 

D; 

ROOT  MEAN  SQUARE 

24.  69 

20  18 

PERCENT  ERROR 

LIFE  0.  0-0  9 

PREDICTION  0.  9-0  8 

RATIO  0.8-1  29 

SUNHARY  1.29-2.0 
(NP/NA)  >2  0 


r-y;- 

v" 

*  A  .’-  V-  .  -  .  ■ .  -  .  ‘ 

cT- : 

CONDITION/HT: 

T7351 

ALUM. 

FORM  1.  00- 

4.  00" 

TH  PLATE 

YIELD  STRENGTH:  52.  6- 

59.  6 

KSI 

ALLOY 

SPECIMEN  TYPE. 

CT 

ULT.  STRENGTH;  63.  8- 

70.  0 

KSI 

,  ORIENTATION  L- 

-T 

SPECIMEN  THK:  1.  000" 

.  STRESS  RATIO: 

■►0.  33 

SPECIMEN  WIDTH:  3.  805 

It 

7475 

FREQUENCY: 

2.  00- 

20.00  HZ 

REFERENCES;AL001 

AK  (MPA  \/m) 

4  10  40  100 


ENVIRONMENT:  R.  t. 
DRY  AIR 


4  10  40  100 

!  '  I  I  I'I'I - 1  '  I  '  I'I'I 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  vAn) 


AK  (MPA  Vm) 
4  10  4C 


ENVIRONMENT:  R.  T 

S.  T.  W. 


4  10  4( 

'T  '  I '  I'I'I — r-n 

ENVIRONMENT: 


Figure  8.20.3.20 
8.20-119 


4  :o  41 

AK  (KSI  vAn) 


lO"*  ^ 

"D 


10'^  -ST 


z 

^  •D 

10  ro 
TD 


TABLE  8.20.3.21 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 20. 3. 21  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T7351 

7475 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

D 

E=  R  T. 

E=  R.  T. 

E=  R.  T. 

LAB  AIR 

JP-4  FUEL 

SIM  SEA  WATER 

A:  4.  63 

.  182 

DELTA  KB:  4.  07 

.  338 

MIN  C:  4.  14 

.  224 

D; 

5.  00 

216 

.  474 

.  407 

6.  00 

.  420 

.  712 

.  850 

7.  00 

.  880 

1.  11 

1  68 

8.  00 

1.  75 

1.  77 

3.  02 

9.  00 

3.  14 

2.  85 

4.  94 

t 

10.  00 

5.  00 

4.  50 

7.  37 

■ 

13.  00 

12.  4 

13.  2 

17.  3 

16.  00 

21.  7 

24.  5 

31.  1 

20.  00 

37.  1 

41  1 

57.  5 

29.  00 

66.  0 

68.  6 

111. 

30.  00 

117. 

115 

205. 

39.  00 

212. 

204. 

376. 

40.  00 

398. 

384. 

688. 

90.  00 

2520. 

1622 

5477. 

A:  97.  16 

5633. 

DELTA  KB:  98.  69 

7160. 

MAX  C:  54.23 

6222. 

D: 

ROOT  MEAN  SQUARE 

21.  03 

21  01 

23.  16 

PERCENT  ERROR 

LIFE  O.  0-0.  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25 

SUMMARY  1.25-2  0 

<NP/NA)  >2  0 


8.20-120 


CONDITION/HT;  T7351 
FORM:  1.  25"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  •‘■0.  02 
FREQUENCY:  0.  10-  20.  00  HZ 


YIELD  STRENGTH:  62.  0  KSI 
ULT.  STRENGTH:  70.  3  KSI 
SPECIMEN  THK:  1.250" 
SPECIMEN  WIDTH:  5.  000" 
REFERENCES:MA005 


AK  (MPA  y/m) 

4  10  40  100 


AK  (MPA  -v/m) 


1  4  10  40  100 

AK  (KSI  >/m) 


Figure  8.20,3.21 


8.20-121 


TABLE  8.20.3.22 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20.  3. 22INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION.  T7351 

DELTA  K 
(KSI*IN<nH/2) 


E=  R.  T. 
LAB  AIR 


DA/DN  (10#*-6  IN.  /CYCLE) 

B  C 

E=  R.  T. 

3.  SXNACL 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B: 


5.  95 

370 

A.  90 

2. 

54 

6.  00 

379 

7.  00 

722 

2. 

92 

8.  00 

1 

53 

6. 

32 

9.  00 

3 

07 

8. 

71 

10.  00 

5 

55 

13. 

6 

13.  00 

16 

3 

16.  00 

27 

4 

19.  80 

59. 

0 

10.  75 

24 

9 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  s 

0.  5-0.  ■ 
0.  8-1  85 
1 .  25-2.  0 
>2.  0 


17.  20 


11  31 


8.20-122 


CONDITION/HT:  T7351 
FORM:  1.  50"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ■*•0.  10 
•  FREQUENCY:  20.00  HZ 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  I  I'I'I - 1  'I'l'l'l 

ENVIRONMENT:  R.  T.  . 

LAB  AIR 


4  10  40  100 

I  '  I  '  I'I'I - r  f  I  '  I'I'I  " 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/Tn) 


YIELD  STRENGTH:  62.2  KSI 
ULT.  STRENGTH:  70.  2  KSI 
SPECIMEN  THK;  0.  850“ 
SPECIMEN  WIDTH:  1.  500" 
REFERENCES:e5363 


AK  (MPA  -v/m) 
4  10  4( 

I  'I'l'l'l — r~n 

ENVIRONMENT:  R.  T 
3.  SXNACL  ■ 


10° 

(D 

10  ' 

10' 

10  ^ 

10' 

lO"’ 

io' 

10“ 

10 

10'^ 

10 ' 

10° 

10' 

10'‘ 

4  10  41 

I  '  I '  I'I'I  r~n 

ENVIRONMENT: 


Figure  8.20.3.22 


8.20-123 


ALUM. 

ALLOY 


10"*  re 


10'^ 


10'^  1 
■D 


TABLE  8.20.3.23 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 20. 3. 23  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

ALUMINUM 

7475 

CONDITION 

T7351 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  D  C  D 

E=  R.  T. 

H.  H.  A 

A 

2.  03 

016 

DELTA  K  B 

1 

MIN  C 

0 

2.  50 

.  0603 

3.  00 

.  151 

3.  50 

.  290 

4.  00 

.  474 

5.  00 

-  993 

6.  00 

1 .  78 

7.  00 

3.  00 

8.  00 

4,  91 

9.  00 

7.  73 

10.  00 

11.  6 

13.  00 

30.  5 

16.  00 

57.  3 

20.  OO 

90.  8 

A 

23.  17 

104. 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

19.  89 

PERCENT  1 

ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
O.  5-0  8 
0  8-1  25 
1.  25-2  0 
>2  0 


8.20-124 


CONDITION/HT:  T7351 
FORM:  1.  50-  4.  00"TH  PLATE 

SPECIMEN  TYPE:  WOL 
ORIENTATION  L-T 
STRESS  RATIO:  -^0.  33 
FREQUENCY:  25.  00  HZ 


YIELD  STRENGTH:  64.  0  KSI 
ULT.  STRENGTH:  74.  0  KSI 
SPECIMEN  THK:  0.245-  0.251" 

SPECIMEN  WIDTH:  2.548-  2.  553‘ 

REFERENCES:AL009 


ALUM. 

ALLOY 

1 

7475 


AK  (MPA  v/m) 

4  10  40  100 

I  '  M I'l'i — r'ij'nM'i 

ENVIRONMENT:  R.  T.  . 

H.  H.  A. 


4  10  40  100 

I  "T'  I  ''I'l'i - 1  “>  I  T'lT" 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  v/Tn) 


AK  (MPA  v/m) 
r  10  4 


4  10 

I  '  p  I  'n — 

ENVIRONMENT: 


1  4  10 

Ei  r"'  P'l'Pi — 

-  ENVIRONMENT: 


Figure  8.20.3.23 


4  10  t 

AK  (KSI  -v/Tn) 


lO"  1 

■o 


10'^  -JT 


z 

10  « 
■D 


8.20-125 


TABLE  8,20.3.24 


DELTA  K 
(KSI*IN*«l/2) 


R=iO.  10 


DA/DN  (10**-6  IN.  /CYCLE) 


R=+0.  30 


R=+0.  50 


DELTA  K  B 
MIN  C 
D 


DELTA  K  B 
MAX  C 


3.  70 

119 

3.  40 

0980 

2.  69 

0671 

3.  00 

113 

3.  50 

114 

198 

4.  00 

146 

196 

293 

5.  00 

263 

346 

543 

6.  00 

384 

550 

1 

01 

7.  00 

571 

1 

02 

2 

04 

8.  00 

932 

2 

22 

3 

92 

9.  00 

1 

65 

4 

61 

6 

57 

10.  00 

2 

91 

7 

98 

9 

71 

13.  00 

11 

3 

18 

9 

21 

6 

16.  00 

25 

2 

28 

6 

39 

9 

20.  00 

46 

5 

46 

0 

79 

7 

25.  00 

87 

2 

98 

8 

145 

30.  00 

223 

35.  00 

470 

28.  02 

136. 

35.  96 

535. 

26.  23 

161. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


10  57 


20.  46 


10.  95 


8.20-126 


CONDITION/HT:  T7351 
FORM:  3.  00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  ,  DRY  AIR 


YIELD  STRENGTH:  59.  5  KSI 
ULT.  STRENGTH:  69.  1  KSI 
SPECIMEN  THK:  0.747-  0.750" 

SPECIMEN  WIDTH:  5.  000-  5.  006" 

REFERENCES:GD006 


AK  (MPA  -v/m) 

4  10  40  100 


4  10  40  100 

r  ’"P'Pni - 1  '  !  '  I'I'I 

STRESS  RATIO  =  ^-0.  50 


4  10  40  100 

AK  (KSI  >/in) 


AK  (MPA  •v/m) 

4  10  40 

I  '  I '  I'Mi — I  '  m 

STRESS  RATIO  =  ^-0.  30 


10° 

10 

10’ 

10'^ 

10' 

10'^ 

io' 

10’'' 

10' 

10'^ 

io' 

10' 

10-° 

10 

4  10  40 

I  "nTm — i-r-p 
STRESS  RATIO  = 


4  10  40 

AK  (KSI  -v/m) 


Figure  3.20.3.24 
8.20-127 


TABLE  8,20.3.25 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 


DATA  associated  WITH  FIGURES. 20. 3.25  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION:  T7351 
ENVIRONMENT;  R  T 

7475 

,  S.  T.  W. 

DELTA  K 

DA/DN  (10*»-6 

IN  /CYCLE) 

<KSI*IN**l/2) 

A 

D 

C 

D 

70 

!l 

O 

o 

R=+0  30 

R=+0.  50 

A:  6.  61 

3  35 

DELTA  KB:  5  51 

62 

MIN  C:  3  94 

30 

D: 

4.  00 

302 

5.  00 

1  48 

6.  00 

.  569 

6  57 

7.  00 

4  37 

3.  38 

15.  6 

8.  00 

8  04 

16.  0 

28.  6 

9.  00 

13  5 

33.  3 

44.  7 

V' 

10.  00 

20  8 

50.  7 

63.  0 

13.  00 

50  2 

99.  5 

125. 

16.  00 

83  1 

134. 

199. 

20.  00 

130 

170. 

333. 

25.  00 

203 

235. 

30.  00 

314 

361. 

35.  00 

498 

629 

40.  00 

802 

50.  00 

2093 

A:  50.  66 

2229 

DELTA  KB:  36.  44 

753 

MAX  C:  24  36 

5/7 

D 

ROOT  MEAN  SQUARE 

34  42 

32  28 

17  83 

PERCENT  ERROR 

LIFE 

0  0-0 

5 

PREDICTION 

0.  5-0 

8 

1 

RATIO 

0  8-1 

25 

1 

SUMMARY 

1  25-2 

0 

1 

(NP/NA) 

-■'2 

0 

1 

8.20-128 


ttjC^ 


''  •  V* 


CONDITION/HT:  T7351 
FORM:  3.00'‘TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION:  L-T 
FREOUENCY:  1.00  HZ 

ENVIRONMENT:  R.  T.  ,  S.  T.  W. 


YIELD  STRENGTH:  59.  5  KSI 
ULT.  STRENGTH:  69.  1  KSI 
SPECIMEN  THK:  0.  750-  0.  759" 

SPECIMEN  WIDTH:  4.991-  4.999" 

REFERENCES:GD006 


10° 

(D 

10^ 

10’ 

10° 

10'^ 

lO'* 

10-^ 

10'^ 

lO"* 

10® 

10'^ 

10® 

10‘® 

10° 

® 

10^ 

10’ 

10° 

10  ^ 

10^ 

10-^ 

10® 

lO'* 

10® 

10® 

10'^ 

10-® 

10® 

STRESS  RATIO  =  +0.  30 


STRESS  RATIO 


ALUM. 

ALLOY 

1 

7475 


10  ''  TO 


10^  ^ 


lO"*  TO 
T3 


m  .  ij.  « 


T  'A 


'.^  .■• ',  . .  ■  .  •  -  •  -  -  -  ■  .  • 


TABLE  8.20.3,26 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES.  20.  3. 26  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T7351 

7475 

DELTA  K 

DA/DN  (10«»-6  IN.  /CYCLE) 

<KSI*IN**l/2) 

A 

B  C 

D 

E=^  R.  1  . 

E=  R  T 

H  H.  A. 

G  T.  W. 

A:  5.  04 

20 

DELTA  KB:  661 

3.  35 

MIN  C: 

D: 

6.  00 

426 

7.  00 

.  723 

4.  37 

8.  00 

1  13 

8  05 

9.  00 

1.  76 

13  5 

10.  00 

2.  78 

20,  8 

13.  00 

11  0 

50.  2 

16.  00 

27.  5 

83  2 

20.  00 

47.  8 

130 

25.  00 

81.  5 

203. 

30.  00 

314. 

35.  00 

498. 

40.  00 

801 

50.  00 

2093 

A:  29.  75 

171 

DELTA  KB:  50.  66 

2229. 

MAX  C: 

D: 

ROOT  MEAN  SQUARE 

5  71 

34  44 

PERCENT  ERROR 

LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8  1 

RATIO  08-1  25 

SUMMARY  1  25-2  0  1  1 

(NP/NA)  >2  0 


8.20-130 


CONDITION/HT:  T7351 
FORM:  3.00"TH  PLATE 

SPECIMEN  TYPE:  CT 
ORIENTATION  L-T 
STRESS  RATIO:  ■►0.  10 
FREQUENCY:  1.  00  HZ 


AK  (MPA  -x/m) 

4  10  40  100 

I  '  I '  I'i'i — r”n  Ti'i'i 

ENVIRONMENT.  R.  T. , 

H.  H.  A. 


4  10  40  100 


4  10  40  100 

AK  (KSI  v/m) 


YIELD  STRENGTH:  59.  5  KSI 
ULT.  STRENGTH:  69.  1  KSI 
SPECIMEN  THK:  0.744-  0.759" 

SPECIMEN  WIDTH:  4.  998-  5.  006" 

REFERENCES:GD006 


AK  (MPA  y/m) 
4  10  4( 


ENVIRONMENT:  R.  T 

S.  T.  W. 


4  10  40 


AK  (KSI  \/m) 


Figure  8.20.3.26 


8.20-131 


ALUM. 

ALLOY 


7475 


10'^ 


10  **  to 


z 

^  ■D 

10  ro 
■D 


'  '-V- 


TABLE  8.20. 3.27 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DAT,.  ASSOCIATED  WITH  FIGURE  8. 20.  3. 27  I NDICATING  EFFECT 

OF  STRESS  RATIO 

MATERIAL:  ALUMINUM  7475 

CONDITION:  T7351 
ENVIRONMENT:  R  T  ,  DRY  AIR 


DELTA  K 
(KSI*IN»*l/2) 


delta  K  B 
MIN  C 
D 


4.  24 
3  30 

2.  as 


3.  00 

3.  50 

4.  00 

5.  00 

6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 
20.  00 
25.  00 


DA/DN  (10**- 6  IN.  /CYCLE) 


A 

Q 

C 

0  10 

R=-+0  30 

R=+0.  50 

106 

118 

.  160 

.  160 

133 

.  191 

.  186 

277 

362 

.  391 

.  740 

317 

.  810 

1.  72 

635 

1.  58 

2  98 

25 

2.  86 

6  95 

22 

4.  80 

9  21 

64 

7  54 

3 

20.  8 

4 

38  8 

8 

65.  5 

DELTA  K  B 
MAX  C 
D 


27.  78 
24.  91 
9.  11 


8.  75 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


23  64 


8  01 


1 1.  47 


LIFE 

PREDICTION 

RATIO 

8UMHARY 

(NP/NA) 


0  0-0  5 
0.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2  0 


8.20-132 


CONDITION/HT;  T7351 
FORM:  3.  00"TH  PLATE 

SPECIMEN  TYPE.  CT 
ORIENTATION:  T-L 
FREQUENCY:  6.  00  HZ 

ENVIRONMENT:  R.  T.  ,  DRY  AIR 


YIELD  STRENGTH:  61.  3  KSI 
ULT.  STRENGTH:  72.  1  KSI 
SPECIMEN  THK:  0.  750-  0.  755" 

SPECIMEN  WIDTH:  5.  003-  5.  005" 

REFERENCES:GD006 


ALUM. 

ALLOY 


7475 


AK  (MPA  v^) 

4  10  40  100 


4  10  40  100 


STRESS  RATIO  =  -^0.  50 


4  10  40  100 

AK  fKSi  \An) 


AK  (MPA  v/m) 

4  10  40  10 

r  'T'nii — r^-pT 

STRESS  RATIO  =  +0.  30 


4  10  40 


4  10  40 

AK  (KSI  v/m) 


FL'ure  8.20.3.27 


8.20-133 


10'"  ^ 


z 

■D 

lO  "*  ro 

■D 


10  ‘  S 


z 

•o 

10  to 
■D 


TABLE  8.20,3.28 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8. 20. 3. 28  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7475 

CONDITION:  T7351 
ENVIRONMENT:  R  T  ,  S.  T.  W 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE 

(KSI*IN*«-l/2> 

A 

B 

C 

R=v0.  10 

R=+0.  30 

R=+0.  50 

A:  6.  02 

26 

DELTA  KB:  4.  08 

25 

MIN  C:  3.  17 

.  21 

D: 

3.  50 

.  242 

4.  00 

.  382 

5.  00 

.  293 

1.  39 

6.  00 

1  21 

5.  04 

7.  00 

.  603 

4.  74 

12.  2 

8.  00 

1.  56 

12.  1 

21.  3 

9.  00 

3.  78 

22.  8 

31.  7 

10.  00 

8.  01 

35.  6 

43.  5 

13.  00 

35.  9 

76.  7 

90  3 

16.  00 

75.  1 

118. 

169. 

20.  00 

1 18. 

197. 

401. 

25.  00 

185. 

421 

30.  00 

352. 

35.  00 

871 

A:  39.  82 

2827. 

DELTA  KB:  26.  55 

555 

MAX  C:  21.86 

615. 

D: 

ROOT  MEAN  SQUARE 

32  50 

24.  24 

22.  33 

PERCENT  ERROR 


LIFE  O.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.8-1  25  1 

SUMMARY  1.25-2  0  1  1 

<NP/NA)  >2.  0  1  1  1 


8.20-134 


* 


AK  (KSI  -s/in)  AK  (KSI  y/m) 


Figure  8.20. 3.28 


8,20-135 


TABLE  8,20.3.29 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 20,  3.29  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  Al.UMINUM 
CONDITION;  T735i 

7475 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN*»l/2) 

A 

B  C 

D 

E=  R  T. 

E=  R.  T.  E=  R.  T 

H.  H  A 

H.  H  A  S.  T.  U. 

lOHZ 

IHZ  .  lOHZ 

A;  5,  10 

30 

DELTA  KB.  5.  59 

.  38 

MIN  C: 

D: 

6.  00 

.  471 

.  444 

7.  00 

.  995 

.  725 

8.  00 

1.  84 

1.  25 

9.  00 

3.  04 

2.  16 

10.  00 

4.  65 

3.  57 

13.  00' 

12.  4 

11  8 

16.  00 

25.  2 

25.  7 

20.  00 

51.  0 

49.  4 

25.  00 

98.  1 

97.  8 

30.  00 

163. 

216 

35,  00 

572 

A:  31.22 

181. 

DELTA  KB:  36.  1 1 

925. 

MAX  C: 

D: 

300T  MEAN  SQUARE 

13.  48 

3.  95  0.  00 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

<NP/NA) 


0.  0-0.  5 
0.  5-0  8 
0,  8-1  25 
1.  25-2  0 
>2  0 


8.20-136 


DATA  ASSOCIATED  WITH  FIGURES. 20,  3.  30  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  7475 


MATERIAL:  ALUMINUM  7 

CONDITION:  T7351 
ENVIRONMENT:  R  T.  ,  DRY  AIR 


DEl.TA  K 

DA/DN  ( 10**-6 

IN.  /CYCLE 

(KSI*IN**l/3) 

A  B 

C 

R=+0.  10  R=+0.  30 

R=+0.  50 

A:  3.  31 

254 

DELTA  K  B: 

MIN  C:  73 

.  467 

D: 

3.  00 

.  646 

3.  50 

304 

.  918 

4.  00 

.  446 

1.  11 

5.  00 

.  789 

1.  44 

6.  00 

1.  26 

2.  03 

7.  00 

1.  96 

3.  35 

8.  00 

3.  08 

6.  56 

9.  00 

4.  83 

13.  5 

10.  00 

7.  49 

25.  8 

13.  00 

24.  2 

16.  00 

54.  2 

20.  00 

145. 

A:  20.  84 

210. 

DELTA  K  B: 

MAX  C;  11.73 

57.  1 

D. 

ROOT  mean  square 

24.  19  0.  00 

17.  91 

PERCENT  ERROR 


AK  (KSI  v/m) 


AK  (KSI  v/Tn) 


I 

I 


Figure  8.20.3.30 


8.20-139 


TABLE  3.20.3.31 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 


DATA  ASSOCIATED  WITH  FIGURE  8 . 20. 3. 31 INDICATING  EFFECT 

OF  STRESS  RATIO 


CONDITION/HT:  T7351 
FORM:  3.  00  "TH  PLATE 

SPECIMEN  TYPE:  CT 
\  ORIENTATION:  S-L 
^  FREOUENCY:  1.  00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  '  I'I'I 

STRESS  RATIO  =  +0.  50 


4  10  40  100 

AK  (KSI  -x/m) 


YIELD  STRENGTH:  57.  4  KSI 
ULT.  STRENGTH:  70.  6  KSI 
SPECIMEN  THK:  0.  502-  0.  518" 

SPECIMEN  WIDTH:  2.  554-  2.  555" 

REFERENCES:GD006 


AK  (MPA  v/m) 

4  10  40 


10 

10'^ 

10^ 

10'“ 

10® 

10'^ 

10'^ 

10‘® 

10® 

10° 

® 

10^ 

10’ 

10° 

10'^ 

10* 

10-" 

10® 

10'’ 

10® 

10'^ 

10^ 

10° 

10® 

4  10  40 

I  '  I  'I'I'I — 
STRESS  RATIO  = 


Figure  8.20.3.31 
8.20-141 


4  10  40 

AK  (KSI  \/m) 


10“*  1 
■o 


Z 

^  "D 

10  TO 
'O 


TABLE  8.20.3.32 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3.  32  INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION;  T7351 


DELTA  K 

DA/DN  <10**-6  IN.  /CYCLE) 

(KSI«IN*-»l/2) 

A 

B  C 

D 

E-  R  T 

E=  R  T.  E=  R.  T. 

E=  R 

DRY  AIR 

L.  H.  A  H.  H.  A. 

S.  T.  W 

2-20HZ 

2-30HZ  2-20HZ 

20HZ 

A 

5.  6a 

.  99 

DELTA 

K 

B 

2.  80 

.  30 

MIN 

C 

5.  74 

2.  10 

D 

5.  70 

5. 

3.  00 

.  373 

3.  50 

.  554 

4.  00 

.  732 

5.  00 

1.  09 

6.  00 

1.  15 

1.  52  2.  49 

6. 

7.  00 

1.  76 

2.  12  4.  24 

9. 

8.  00 

2.  65 

3.  01  6.  31 

13. 

9.  00 

3.  91 

4.  42  8.  75 

17. 

10.  00 

5.  71 

6.68  11.8 

23. 

13.  00 

16.  9 

22  9  28.  0 

16.  00 

47  8 

56.  2  72.  3 

A 

19.  93 

321. 

DELTA 

K 

B 

17.  86 

79  1 

MAX 

C 

18.  53 

175. 

D 

11.  87 

36. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


26  89 


13  57 


16.  38 


LIFE 

0.  0-0 

5 

prediction 

0.  5-0 

8 

RATIO 

0.  8-1 

25 

SUMMARY 

1.  25-2 

0 

<np/na> 

>2 

0 

8.20-142 

14.  42 


CONDITION/HT:  T7351 

FORM:  3.5-  4.  00"TH  PLATE 

SPECIMEN  TYPE.  CT 

ORIENTATION  S-L 

STRESS  RATIO:  +0.  33 

FREQUENCY: 


YIELD  STRENGTH:  52.  5  KSI 
ULT.  STRENGTH.  65.  0  KSI 
SPECIMEN  THK.  1.  000" 

SPECIMEN  WIDTH:  3.  546-  3.  805" 

REFERENCES:AL001.  AL009 


AK  (MPA  v/m) 

4  10  40  100 


AK  (MPA  \/rn) 
4  ■  10  4( 


ENVIRONMENT:  R.  T.  . 
DRY  AIR 
2-20H2 


^Vm^NMENT: 

2-20HZ 


4  10  40 

AK  (KSI  v/iTi) 


ENVIFiONMENT:  R.  T 

L.  H.  A. 

2-30HZ 


4  10  4 


-  ^VjlR^NMENT: 
-2  “  20HZ 


Figure  3.20.3.32 


4  10  4 

AK  (KSI  \/Tn) 


8.20-143 


TABLE  8.30.3.33 


CONDITION/HT:  T76 
FORM:  0.  09"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREQUENCY:  13.30  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  67.0  KSI 
ULT.  STRENGTH:  76.  2  KSI 
SPECIMEN  THK:  0.091" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:86213 


ALUM. 

ALLOY 


AK  (MPA  x/m) 


STRESS  RATIO  =  +0.  33 


4  10  40  IOC 


STRESS  RATIO  = 


10'^  ^ 


10''’  S 

"O 


4  10  40 


10'^  ^ 


4  10  40  100 

AK  (KSI  x/Tn) 

Figure  8.20. 3.33 
3.20-145 


4  10 

AK  (KSI  >/Tn) 


TABLE  8.20.3.34 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

data  ASSOCIATED  WITH  FIGURE  8. 20 . 3 .  341 ND I C  AT  ING  EFFECT 


OF  ENVIRONMENT 


MATERIAL  ALUMINUM 
CONDITION:  T761 

7475 

DELTA  K 

DA/DN  (10«^^-6 

IN.  /CYCLE 

(KSl*IN-«-*l  /2  ) 

A 

D 

C 

E=  R  T. 

E=  R  T. 

E=  R.  T 

DRY  AIR 

H.  H  A. 

SALT  FOG 

A;  6,  32 

PJ 

DELTA  KB:  6.  20 

4  68 

MIN  C;  6.  53 

12  0 

D: 

7.  00 

3  11 

6  46 

14  7 

8.  00 

4.  58 

9  56 

20  6 

9  00 

6  32 

13.  8 

26  7 

10.  00 

a  36 

19.  1 

33.  1 

13.  00 

16.  7 

41.  2 

56  8 

16  00 

29.  8 

66  8 

95.  9 

A:  17.65 

40  1 

DELTA  K  B:  16.  34 

69.  5 

MAX  C:  17.48 

126. 

D 


ROOT  MEAN  SQUARE  2.  75  4  65  4.  51 

PERCENT  ERROR 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0  5 
0.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2.  0 


1 


8.20-140 


CONDITION/HT:  T781 
FORM;  B.04"TH  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION-  T-L 
.*•  STRESS  RATIO:  ♦B.  33 
'>  FREQUENCY;  13.30  HZ 


YIELD  STRENGTH;  71.  1  KSI 
ULT.  STRENGTH:  78.0  KSI 
SPECIMEN  THK  :  0.  042" 
SPECIMEN  WIDTH:  4.  000" 
REFERENCES:86842 


TABLE  8.20.3.35 


I 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3.  35INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL; 

ALUMINUM 

7475 

CONDITION 

T761 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

<KSI*IN**l/2> 

A  B  C  0 

E^=  R.  T. 

LAB  AIR 

A 

8.  75 

3.  85 

DELTA  K  B 

MIN  C 

0 

9.  00 

4.  09 

10.  00 

5.  41 

13.  00 

13.  1 

16.  00 

23.  6 

20.  00 

33.  1 

25.  00 

65.  4  ^ 

A 

27.  73 

129. 

DELTA  K  B 

MAX  C 

D 

ROOT  mean 

SQUARE 

21.  37 

PERCENT 

ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

<NP/NA) 


0.  0-0.  5 
0.  5-0.  8 
O.  8-1.  25 
1  25-2.  0 
>2  0 


8.20-148 


>.V  V 


CONDITION/HT:  T781 
FORM:  0.09”TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION-  L-T 
STRESS  RATIO:  -*-0.  10 
FREQUENCY:  20.00  HZ 


KSI 

KSI 


YIELD  STRENGTH:  82.2 
ULT.  STRENGTH:  70.  2 
SPECIMEN  THK:  0.  089" 
SPECIMEN  WIDTH:  1.  493- 
REFERENCES:85383 


ALUM. 

ALLOY 


1.  499" 


7475 


t'-  ■ 


MATER  I AL ;  ALLNil  NUM 
CONDITION:  T761 


DELTA  K 
<KSI«IN*»l/2> 


TABLE  8.20.3.36 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3. 36INDICATINO  EFFECT 

OF  ENVIRONMENT 


5 


DELTA  K  B 
MIN  C 
D 


8.  76 


DELTA  K  B: 


E=  R.  T. 
LAB  AIR 

2.  27 


9.  00 

2.  62 

10.  00 

4.  36 

13.  00 

12.  3 

16.  00 

23.  6 

20.  00 

43.  8 

25.  00 

81.  S 

29.  38 

134. 

DA/DN  (10**-6  IN.  /CYCLE) 
B  C 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  0.  0-0.  S 
PREDICTION  0.  5-0.  8 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


18.  71 


8.20-150 


CONDITION/HT:  T781 
FORM:  0.  08"TH  SHEET 

SPECIMEN  TYPE:  CT 
ORIENTATION  T-L 
STRESS  RATIO:  ♦B.  10 
FREOUENCY:  20.  00  HZ 


YIELD  STRENGTH:  62.2  KSI 
ULT.  STRENGTH:  70.2  KSI 
SPECIMEN  THK  -  0.  089” 
SPECIMEN  WIDTH:  1.  499“ 
REFERENCES:85363 


AK  (MPA  y/m) 

4  10  40  100 

I  '  I ' I'i'i — rri  1  M'l'i 

NVIRONMENT:  R.  T.  , 


4  10  40  100 


4  10  40  100 

AK  (KSI  vTn) 


AK  (MPA  Vm) 
4  10  4 


4  10 


4  10  < 

AK  (KSI  >/Tn) 


Figure  8.20.3.36 


8.20-151 


TABLE  8.20.3.37 


tv 
iV 


i 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES. 20. 3. 37  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION:  T/61 
ENVIRONMENT:  R  T 

7475 

,  3  57.  NACL 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A  B  C  D 

R-+0.  05 

A:  12.  56 

56.  3 

DELTA  K  B: 

MIN  C: 

D: 

13.  00 

60.  6 

16.  00 

96.  1 

20.  00 

158. 

25.  00 

244. 

30.  00 

319.  ti 

A:  33.  19 

354. 

DELTA  K  B: 

MAX  C: 

D; 

ROOT  MEAN  SQUARE 

2.  88 

PERCENT  ERROR 

LIFE  O.  0-0  5 
PREDICTION  O.  5-0  8 
RATIO  0.8-1.25 

SUmiARY  1.25-2.0 
<NP/NA)  >2  O 


8.20-152 


CONDITION/HT:  T781 
FORM:  e.ll''TH  SHEET 

SPECIMEN  TYPE:  CCP 
.  ORIENTATION:  T-L 

FREQUENCY:  2.  00  HZ 

'  ENVIRONMENT:  R.  T.  .  3.  5X  NACL 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I'M  I'H - 1  '  I  'IM'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/7n) 


YIELD  STRENGTH:  59.8  KSI 
ULT.  STRENGTH:  88.7  KSI 
SPECIMEN  THK:  0.114" 
SPECIMEN  WIDTH:  38.070" 
REFERENCES:88212 


AK  (MPA  vA^) 
^  10  4 


10° 

vs/ 

10^ 

10' 

10® 

10'^ 

10* 

10'^ 

10® 

lO"* 

10'® 

10® 

10'^ 

10-° 

10’® 

10° 

® 

10^ 

10' 

10® 

10'^ 

10* 

10-^ 

10® 

10'^ 

10® 

10® 

10'^ 

10'® 

10® 

4  10 

I  'T'l'TH - 

STRESS  RATIO  = 


4  10 

I  •  I  >  I'i'i — r 

STRESS  RATIO  = 


Figure  8.20.3,37 
8.20-153 


4  10  t 

AK  (KSI  -v/m) 


ALUM. 

ALLOY 


7475 


CONDITION/HT:  1761 
FORM:  0.  11"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  ■*•0.  05 
FREQUENCY:  2.00  HZ 


yield  STRENGTH:  65.3  KSl 
ULT.  STRENGTH:  74.5  KSI 
SPECIMEN  THK:  0.040-  0.115“ 

SPECIMEN  WIDTH:  12.  000-  36.  080" 
REFERENCES:86212 


10'^  ® 


10’^  ^ 
"O 


TABLE  8.20.3.39 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20.  3.  39INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7475 

CONDITION;  T761 


DELTA  K 
(KSHHN»»l/3) 


DA/DN  (10**-6  IN.  /CYCLE) 


A 


B 


C 


D 


E~  R  T. 
H.  H.  A, 


A 

7.  84 

5.  07 

DELTA  K  B 

MIN  C 

0 

8.  00 

5.  43 

9.  00 

7.  96 

10.  00 

10.  a 

13.  00 

21.  4 

16.  00 

34.  7 

20.  00 

58.  1  - 

A 

22.  71 

79.  3 

DELTA  K  B 

MAX  C 

D 

ROOT  MEAN 

SQUARE 

6.  43 

PERCENT  ERROR 

LIFE 

0.  0-0.  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1.25-2.0 
<NP/NA)  >2.  0 


YIELD  STRENGTH:  85.3  KSI 
ULT.  STRENGTH:  74.5  KSI 
SPECIMEN  THK:  0.115" 
SPECIMEN  WIDTH:  24.030" 
REFERENCES:86212 


TABLE  8.20.3.40 


FATieUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.20. 3. 40INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T761 


DELTA  K 

DA/DN  (10**-6 

IN. /CYCLE) 

(KSI*IN**l/2) 

A 

B 

C 

E=  R.  T. 

O' 

II 

III 

E=  R.  T. 

DRY  AIR 

H.  H.  A 

SALT  FOG 

A;  6.  38 

2.  05 

DELTA 

K 

B:  6.  18 

2.  95 

MIN 

C:  6.  42 

9.  72 

D: 

7.  00 

3.  00 

5.  08 

15.  3 

8.  00 

4.  81 

8.  67 

23.  7 

9.  00 

6.  87 

13.  3 

29.  8 

. 

10.  00 

9.  10 

19.  0 

35.  5 

13.  00 

16.  9 

41. 

64.  6 

16.  00 

27.  9 

72  0 

113. 

20.  00 

53  1 

190. 

A:  20.  38 

56.  5 

DELTA 

K 

B.  17.  61 

90.  9 

MAX 

C:  21.42 

214. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


PREDICTION  0.  5-0.  8 
RATIO  0.  8-1  25 

SUMMARY  1.25-2  0 
<NP/NA)  >2  O 


8.20-158 


TAHLE  8.20.3.41 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3. 41INDICATING  EFFECT 


OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T761 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

<KSI*IN*»l/2) 

A 

E 

C 

E=  R  T. 

E=  R.  T. 

E=  R.  T. 

DRY  AIR 

H.  H.  A 

SALT  FOG 

A:  5.  60 

1.  36 

DELTA 

K 

B:  5.  54 

2.  23 

MIN 

C:  5.98 

6.  66 

D: 

6.  00 

1.  86 

3.  15 

6.  76 

7.  00 

3.  43 

5  84 

12.  2 

8.  00 

5.  40 

9.  48 

19.  6 

9.  00 

7.  70 

14.  0 

28.  6 

10.  00 

10.  3 

19.  5 

39.  3 

13.  00 

20.  5 

40.  9 

78.  7 

16.  00 

36.  4 

69.  3 

125. 

20.  00 

75.  7 

118. 

191. 

25.  00 

202. 

A:  24.  97 

192. 

DELTA 

K 

B:  25.  01 

202. 

MAX 

C :  22.  77 

237. 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


O 

PREDICTION  0.  b-0.  8 
RATIO  O.  B-1.25 


6.  90 


7,  68 


6.  13 


CONDITION/HT:  T781 
FORM:  0.  13"TH  SHEET 


:>!  ORIENTATION  T-L 

-  -‘v  STRESS  RATIO:  ■►B.  33 
■:•••  FREQUENCY:  13. 30  HZ 


( 


AK  (MPA  v/m) 


ENVIRONMENT:  R.  T. 
DRY  AIR 


YIELD  STRENGTH:  65.6  KSI 
ULT.  STRENGTH:  76.0  KSI 
SPECIMEN  THK:  0.  126“ 
SPECIMEN  WIDTH:  4.  000“ 
REFERENCES:e6842 


AK  (MPA  v/m) 


4  10  40 

I  '  I '  i>ii| — r"nr 

ENVIRONMENT:  R.  T. 


4  10  40 

AK  (KSI  >/in) 


10° 

vs/ 

10’ 

10' 

10'^ 

10' 

10'^ 

io' 

lO"* 

10' 

10‘® 

io' 

10'° 

10'' 

10'* 

NVIRONMENT:  R.  T 
H.  K  A. 


10° 

VS' 

10'’ 

10' 

10'^ 

10' 

10-^ 

io' 

10'^ 

10* 

10'® 

10* 

10® 

10' 

10* 

4  10  t 

“r’’"!''  I'i'i — 

ENVIRONMENT: 


100 

Figure  8.20.3.41 


4  10  - 

AK  (KSI  v/Tn) 


8.20-161 


TABLF  8.20.3.42 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCI/»TED  WITH  FIGURES.  20.  3.  42  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  7 

CONDITION  T7AS1 
ENVIRONMENT:  R  T  ,  LAD  AIR 


DELTA  K 
(KSI*IN**l/2) 


7475 


DA/DN  IN.  /CYCLE) 


R-+0.  00 


R=+0  40 


R=+o.  SO 


A 

3.  89 

.  224 

delta  k  b 

3.  68 

.  233 

MIN  C 

3.  62 

1.  23 

0 

4.  00 

2t6 

.  380 

1.  72 

5.  00 

.  254 

1.  19 

3.  26 

6.  00 

458 

2.  57 

5  17 

7.  00 

.  900 

4.  50 

7.  53 

8.  00 

1.  68 

6  93 

10.  6 

9.  00 

2.  88 

9.  80 

14.  6 

10.  00 

4.  36 

13.  1 

20.  O 

13.  00 

12.  8 

25.  4 

52  3 

16.  00 

24.  8 

42.  3 

20.  00 

42.  3 

75.  4 

23.  00 

145. 

A 

23.  91 

54.  9 

delta  k  b 

28.  77 

232. 

MAX  C 

13.  30 

57.  7 

D 

ROOT  MEAN 

SQUARE 

8.  37 

8.  69 

6.  74 

PERCENT  ERROR 


LIFE  0.  0-0.  » 
PREDICTION  0.  5-0.  8 
RATIO  O.  8-1  2S 
SUNNARY  1.25-2.0 
(NP/NA)  >2.  0 


8.20-162 


CONDITION/HT:  17651 

FORM:  SHEET 

SPECIMEN  TYPE:  CCP 

ORIENTATION:  L-T 

FREQUENCY:  2.00-  30.00  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


YIELD  STRENGTH:  87.8  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.  187-  0.  190" 

SPECIMEN  WIDTH:  4.  000-  12.  004" 
REFERENCES:OA001 


ALUM. 

ALLOY 


7475 


10'^  « 


z 

^  -O 

10  « 
■o 


m 


TABLE  8.20.3.43 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.20. 3. 43INDICATINO  EFFECT 

OF  ENVIRONMENT 


MATERIAL: 

CONDITION 

ALUMINUM 

T7651 

7475 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE 

(KSI*IN**l/2) 

A 

B 

C 

E=-  65 

E=  R  T. 

E=  R.  T. 

AIR.  3-20HZ 

LAB  AIR.  6-30HZ 

S.  T.  W.  ,  1- 

A 

11.  25 

3.  55 

DELTA  K  B 

3.  89 

.  183 

MIN  C 

6.  10 

.  622 

D 

4.  00 

.  187 

5.  00 

.  274 

6.  00 

.  481 

7.  00 

.  874 

6.  36 

8.  00 

1.  59 

14.  2 

9.  00 

2.  64 

23.  3 

10.  00 

4.  26 

32.  1 

13.  00 

6.  44 

13.  0 

54.  0 

16.  00 

13.  9 

26.  7 

81.  2 

20.  00 

28.  4 

43.  3 

29.  00 

93.  2 

A 

29.  01 

77.  5 

DELTA  K  B 

23.  91 

47.  7 

MAX  C 

16.  16 

118. 

D 

ROOT  MEAN 

SQUARE 

10.  11 

8.  70 

13.  61 

PERCENT  ERROR 


8.20-164 


CONDITION/HT;  17851 
FORM:  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  •^0.00 
>:*  FREQUENCY: 


AK  (MPA  y/m) 


YIELD  STRENGTH:  87.6  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.  188-  0.  193” 

SPECIMEN  WIDTH:  4.000-  12.007" 
REFERENCES:DA001 


ENVIRONMENT:  - 
AIR,  3-20HZ 


4  10  40 

I  '  I  '  IM'I  I  '  I  ' 


4  10  40 

AK  (KSI  \/tn) 


10° 

(D 

10‘ 

10’ 

10’ 

10'^ 

io' 

10'^ 

10' 

10’^ 

10 

10® 

10' 

10° 

Itf' 

ENVIRONMENT:  R.  T 
LA8  AIR.  6-30HZ 


4  10  ^ 

■  r  ■'  I '  IM'I — 

ENVIRONMENT: 


Figure  8.20. 3. A3 
8.20-165 


4  10  - 

AK  (KSI  \/Tn) 


ALUM. 

ALLOY 


7475 


TABLE  8.20.3.44 


FATIOUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.20. 3.44INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM  7475 

CONDITION:  T7651 


DELTA  K 
(KSI«IN*«i/2) 


DA/DN  (10**-6  IN.  /CYCLE) 

A  B  C  D 


E*-  65F 

AIR. lOHZ 


E»  R.  T. 

LAB  AIR.  2-lOHZ 


DELTA  K  B 
MIN  C 
0 


A 

DELTA  K  B 
MAX  C 
O 


6. 

25 

2.  03 

3. 

62 

1. 

23 

4. 

00 

1. 

72 

5. 

00 

3. 

26 

6. 

00 

5. 

17 

7. 

00 

3.  63 

7. 

53 

8. 

00 

6.  28 

10. 

6 

9. 

00 

9.  57 

14. 

6 

10. 

00 

13.  9 

20. 

0 

13. 

00 

52. 

3 

11. 

72 

26.  0 

13. 

30 

57. 

7 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


2.  18 


6  74 


CONDITION/HT:  T78S1 
FORM:  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  -••0.  80 
FREQUENCY: 


YIELD  STRENGTH:  87.6  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.188-  0.180” 

SPECIMEN  WIDTH:  4.  004-  12.  004" 
REFERENCESOA001 


ALUM. 

ALLOY 

7475 


TABLE  8.20.3.45 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3. 45 INDICATING  EFFECT 

OF  STRESS  RATIO 


MATER  I AL :  ALUM  I  f  iUM 

7 

475 

CONDITION:  T7651 

ENVIRONMENT:  R  T 

LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSmiN*»l/2) 

A 

B  C 

II 

+ 

o 

.  00  R=+0.  40  R=+0.  80 

A:  6.  12 

441 

DELTA  KB:  6.  82 

4.  51 

MIN  C:  3.  18 

.  654 

D: 

3.  50 

.  901 

4.  00 

1.  68 

5.  00 

4.  03 

6.  00 

7.  00 

789  4.  93 

0.  00 

1. 

44  7.  36 

9.  00 

2. 

45  10.  0 

10.  00 

3 

93 

13.  00 

11. 

8 

16.  00 

24. 

7 

20.  00 

47. 

6 

25.  00 

83. 

7 

30.  00 

129. 

35.  00 

188. 

40.  00 

265. 

50.  00 

508. 

A:  57.  35 

813. 

DELTA  KB:  9.  50 

11.5 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  0.  0-0.  9 
FRCOICTION  O.  9-0.  B 
RATIO  0.8-1  25 
BUnnARY  1.25-2.0 
(NP/NA)  >2.  0 


8.20-168 


CONDITION/HT:  T7651 
FORM:  B.25"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY:  3.00-  30.00  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/m) 


STRESS  RATIO  =  -^0.  00 


YIELD  STRENGTH:  F7.  6  KSI 
ULT.  STRENGTH: 

SPECIMEN  THK:  0.251-  0.253" 

SPECIMEN  WIDTH:  3.  998-  12.  01 1 " 
REFERENCES:OA001 


AK  (MPA  v/m) 


STRESS  RATIO  =  -*-0.  40 


4  10  40  100 

I  '  I  MM'i — rTi'  i'iM  ■ 

STRESS  RATIO  =  +0.  80 


1  rt  0 

lU 

10‘ 

10’ 

10  ^ 

10' 

10‘^ 

io' 

10' 

10“* 

10'^ 

10* 

io' 

10'® 

10*' 

4  10  40 

I  '  I '  I'i'i — r“n^ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -N/Tn) 

Figure  8.20.3.45 
8.20-169 


4  10  40  100 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


7475 


2 

.  "D 

10  TO 

■D 


10'^  ^ 


2 

lO’**  « 
■o 


-'.i  .I’* 


TABLE  8.20.3.46 


FAT I CUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20. 3. 46INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM  7475 

CONDITION:  T7651 
ENVIRONMENT:  R  T  .DRY  AIR 


DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI«IN««l/2) 

A 

B 

C 

D 

R=-0.  20 

R=+0.  10 

R*+0.  30 

R*+0.  50 

A 

3.  26 

.  062 

DELTA  K  B 

5.  62 

.  466 

MIN  C 

3.  51 

.  147 

0 

2.  36 

.  101 

2.  50 

.  109 

3.  00 

.  169 

3.  50 

.  0723 

.  280 

4.  00 

.  0990 

.  245 

.  465 

5.  00 

.  191 

.  627 

1.  15 

6.  00 

.  377 

.  575 

1.  40 

2.  35 

7.  00 

.  728 

.  891 

2.  79 

4.  07 

8.  00 

1.  33 

1.  37 

6.  29 

9.  00 

2.  27 

2.  25 

8.  97 

10.  00 

3.  63 

3.  73 

12.  1 

13.  00 

10.  2 

11.  2 

23.  5 

16.  00 

19.  0 

21.  4 

20.  00 

32.  7 

37,  7 

25.  00 

54.  0 

63.  0 

30.  00 

84.  0 

35.  00 

130. 

A 

39.  76 

199. 

DELTA  K  B 

28.  70 

80.  1 

MAX  C 

7.  94 

4.  88 

D 

15.  98 

37.  4 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


10.  22 


12.  B9 


9.  40 


7.  47 


LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NP/NA) 


0.  0-0.  5 
O.  5-0  8 
0.  8-1  25 
1.  25-2  0 
>2  O 


•-*  O  O  •  •  v* 


8.20-170 


TABLE  8,20,3.47 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURES, 20.  3.47  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL;  ALUMINUM 
CONDITION.  T7651 
ENVIRONMENT;  R  T 

7475 

S.  T.  W 

DELTA  K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI«IN**l/2) 

A 

B 

C 

D 

R=-  0.  20 

R=+0.  10 

R=+0.  30 

R=-fO.  50 

A:  4.  45 

.  262 

DELTA  KB;  3.  34 

.  0791 

MIN  C.  3.  58 

.  0800 

D;  3.  02 

.  211 

3.  50 

.  100 

.  245 

4.  00 

.  151 

.  241 

.  597 

5.  00 

.  346 

.  264 

.  764 

4.  06 

6.  00 

1.  03 

.  956 

5.  15 

12.  6 

7.  00 

3.  20 

4.  73 

12.  0 

2J .  2 

8.  00 

7.  91 

11.  0 

17.  9 

28.  4 

9.  00 

15.  4 

17.  9 

23.  7 

35.  9 

10.  00 

24.  6 

25.  9 

30.  8 

44.  8 

13.  00 

43.  9 

52.  1 

60.  1 

16.  00 

50.  8 

78.  6 

100. 

20.  00 

115 

162. 

25.  00 

233. 

A;  18.  59 

79.  1 

DELTA  KB:  22.  1 1 

136. 

MAX  C:  25.  47 

238. 

D:  11.88 

70.  4 

ROOT  MEAN  SQUARE 

28.  02 

19.  91 

15.  71 

26.  97 

PERCENT  ERROR 

LIFE  O.  0-0  » 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1  25  1  1 

SUNNARY  1.25-2  0  1  1  2 

(NP/NA)  >2  0 


8.20-172 


CONDITION/HT.  T7651 
FORM:  0.50"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  1.00  HZ 

ENVIRONMENT:  R.  T.  .  S.  T.  W. 


AK  (MPA  v/m) 


STRESS  RATIO  =  -0.  20 


4  10  40  100 

I  '  PTH - 1  '  I  '  I'I'I 

STRESS  RATIO  =  +0.  30 


YIELD  STRENGTH:  70.6  KSI 
ULT.  STRENGTH:  78.  1  KSI 
SPECIMEN  THK:  0.  200-  0.  206" 

SPECIMEN  WIDTH:  6.  005-  6.  011 

REFERENCES:GD006 


AK  (MPA  v/m) 


STRESS  RATIO  =  i-0.  10 


® 

lU 

10‘ 

10  ’ 

10'^ 

10' 

10' 

10'^ 

10“ 

10' 

10'^ 

io‘ 

10’ 

10-« 

10' 

10° 

® 

10' 

lO’ 

10'^ 

10' 

lO'^* 

10' 

lO"* 

10' 

10'® 

io‘ 

10' 

10° 

10' 

4  10  40 

1  'FTi — r~n~n 

STRESS  RATIO  =  ^-0.  50 


4  10  40  100 

AK  (KSI  v/m) 

Figure  8.20. 3. 47 
8.20-173 


4  10  40 

AK  (KSI  v/fn) 


ALUM. 

ALLOY 


7475 


10'^  I 

T3 


10'^ 


z 

^  -O 

10  « 
•D 


TABLE  8.20.3.48 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITV  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20.  3. 48 INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM 
CONDITION;  T7A51 


7475 


DEI.TA  K 
(KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
D 


6.  ao 

5.  69 


6.  00 

7.  00 

8.  00 
9.  00 

10.  00 
13.  00 
16.  00 
20.  00 


E=  R.  T. 
H.  H.  A. 

1.  70 


1.  98 
3.  55 

5.  18 

6.  84 
13.  9 
27.  6 


DA/DN  (10**-6  IN.  /CYCLE) 


E=  R  T. 
S.  T.  W. 


1.  13 


1.  26 
2.  31 
4.  80 
9.  41 
16.  2 
44.  7 
87.  3 
199. 


DELTA  K  B 
MAX  C 
D 


18.  72 
21.  30 


45.  1 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  S 
RATIO  0.8-1  25 
SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


7.  88 


14.  71 


8.20-174 


CONDITION/HT:  17851 
FORM:  0.  50"TH  PLATE 

SPECIMEN  TYPE:  CCP 
ORIENTATION  L-T 
STRESS  RATIO:  ■►0.  10 
FREQUENCY:  0.  10  HZ 


AK  (MPA  v/m) 


YIELD  STRENGTH:  70.8  KSI 
ULT.  STRENGTH:  78.  1  KSI 
SPECIMEN  THK:  0.198-  0.202" 

SPECIMEN  WIDTH:  8.006-  8.007" 

REFERENCES:CO006 


AK  (MPA  y/m) 


ENVIRONMENT:  R.  T.  , 

H.  H.  A. 


4  10  40  100 

I'M  Fl'l - 1  T-|irr|i|  - 

ENVIRONMENT: 


.  4  10  40  100 

AK  (KSI  >/m) 


10° 

vs/ 

10' 

10' 

10' 

10'^ 

io' 

10'^ 

10' 

lO"' 

10 

10'® 

10' 

10'° 

10'' 

10° 

® 

10' 

10' 

10’ 

10'^ 

10 ' 

10'^ 

10' 

10'^ 

-f 

10 

10® 

io' 

10® 

10* 

ENVIRONMENT:  R.  T 

S.  T.  W. 


4  10 

'  I'Ti — 
ENVIRONMENT: 


Figure  8.20.3.48 
8.20-175 


4  10  - 

AK  (KSI  vTn) 


ALUM. 

ALLOY 

7475 


TABLE  8.20.3.49 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.20. 3. 49INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION:  T7651 


DELTA  K 
<KSI*IN**l/2) 


DELTA  K  B 
MIN  C 
D 


5.  68 


E-^  R.  r. 

3.  57.  NACl 

1.  23 


6. 

00 

1. 

33 

7. 

00 

9. 

87 

8. 

00 

12. 

1 

9. 

00 

18. 

0 

10. 

00 

27. 

3 

13. 

00 

64. 

4 

15. 

14 

83. 

1 

DA/DN  (10»*-6  IN.  /CYCLE) 
B  C 


DELTA  K  B: 


ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE  0.  0-0.  5 
PREDICTION  0.  5-0.  ■ 
RATIO  0.8-1.25 

SUMMARY  1.25-2.0 
(NP/NA)  >2.  0 


CONDITION/HT:  T7851 
FORM:  1.  00"TH  PLATE 

SPECIMEN  TYPE: 
ORIENTATION 
STRESS  RATIO:  •*•0.  10 
FREQUENCY:  1.  00  HZ 


YIELD  STRENGTH: 
ULT.  STRENGTH: 
SPECIMEN  THK: 
SPECIMEN  WIDTH: 
REFERENCES:9ia32 


8.20-177 


TABLK  8.20,3.50 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 20.  3. 50 INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL:  ALUMINUM 
CONDITION;  T7651 


7475 


DELTA  K 
(KSI*IN#»l/2) 


DA/DN  (10**-6  IN.  /CYCLE) 


E=-  R.  T. 
DRY  AIR 


DELTA  K  B 
MIN  C 
D 


4.  44 


.  591 


5.  00 

1.  03 

6.  00 

1.  98 

7.  00 

2.  97 

8.  00 

3.  94 

9.  00 

4.  92 

10.  00 

5.  97 

13.  00 

10.  5 

16.  00 

19.  9 

16.94 

25.  0 

delta  K  B: 


ROOT  MEAN  SQUARE 

PERCENT  ERROR 

7.  66 

LIFE 

0.  0~0.  5 

PREDICT rON 

0.  5-0  8 

RATIO 

0.  8-1  25 

SUMMARY 

1.  25-2  0 

<NP/NA> 

>2.  0 

8.20-178 

TABLE  8.20.3.51 


SUSTAINED  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.20. 3.5UNDICATING  EFFECT 

OF  FORM 


MATERIAL;  ALUMINUM  7475 

CONDITION.  T761 

ENVIRONMENT;  R  T  .3  5-/.  NACl . 


K  MAX 

(KSI*IN«*l/2) 


DA/DT  <10**-6  IN/HOUR) 
ABC 


T  <  IN)=  0.  04 
SHEE  r 


A; 

K  MAX  B; 

MIN  C: 

D; 

200.  00 

A; 

K  MAX  B; 

MAX  C: 

D: 


ROOT  MEAN  SQUARE  0.  00 

PERCENT  ERROR 


8.20-180 


CONDITION/HT:  7781 

ENVIRONMENT:  R.  T.  .  3.  5X  NACL 

SPECIMEN  TYPE:  CNT 

ORIENTATION  L-T;  T-L 

YIELD  STRENGTH:  59.8-  59.9  KSI 

ULT.  STRENGTH: 


K  max  (MPA  v/m) 


SPECIMEN  THK:  0.  040" 
SPECIMEN  WIDTH:  12.000" 
CRACK  LENGTH  (Ao): 

r^Irences  :86212 


10  40  100 


10  40  100 

nax  (KSI  ViH) 


10^ 

io’ 

10“ 

10° 

io’ 

-1 

10 

10'^ 

10'^ 

10° 

10'^ 

10* 

io"* 

10'^ 

10° 

10^ 

® 

io’ 

10“ 

10° 

io’ 

4  10  4G 

"FTTpi — r-^r 


Figure  8.20.3.51 
8.20-181 


4  10  40 

Kmax  (KSI  v^) 


ALUH. 

ALLOY 


7475 
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N  D.  N  fs. 
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•NOTE-  NET  SECTION  STRESS  EXCEEDS  BOX  OF  YIELD  8TRENCTH.  VALUE  NOT  INCLUDED  IN  HEAN  OR  STD  DEV 
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TABLE  8.21.3.1 


fatigue  crack  growth  rates  at  defined  levels 

OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21. 3. 1  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  7475(ALCLAD) 


MATERIAL.  ALUMINUM 
CONDITION:  T61 
ENVIRONMENT:  R  T.  .H  H  A 
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CONDITION/HT:  T61 
FORM:  0.  04"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY:  2.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


YIELD  STRENGTH:  65.7  KSI 
ULT.  STRENGTH:  73.  6  KSI 
SPECIMEN  THK:  0.040" 

SPECIMEN  WIDTH:  23.970-  24.010' 
REFERENCES:86212- 
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Figure  8.21.3.1 
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TABLE  8.21.3.2 


I 


MATERIAL:  ALUMINUM 
CONDITION:  T61 
ENVIRONMENT:  R  T 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21. 3, 2  INDICATING  EFFECT 

OF  STRESS  RATIO 
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CONDITION/HT:  T61 
FORM.  0.  04"TH  SHEET 
SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  2.00  HZ 

ENVIRONMENT:  R.  T.  ,  3.  SX  NACL 
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YIELD  STRENGTH:  68.6  KSI 
ULT.  STRENGTH:  74.  5  KSI 
SPECIMEN  THK:  0.  040" 

SPECIMEN  WIDTH:  36.030-  36.040" 
REFERENCES:96212 
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Figure  8.21.3.2 
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MATERIAL;  ALUMINUM  7475(ALCLAD> 

CONDITION:  T61 
ENVIRONMENT:  R.  T.  ,  H.  H.  A. 
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FORM:  0.  04"TH  SHEET 

SPECIMEN  TYPE.  CCP 
ORIENTATION:  T-L 
FREQUENCY:  2.  00  HZ 
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SPECIMEN  THK:  0.  040" 

SPECIMEN  WIDTH:  12.000" 
REFERENCES:86212 


AK  (MPA  v/m) 
I  10  4 


10° 

10 

10’ 

10'^ 

10' 

10'^ 

10" 

10“ 

10' 

10'^ 

10* 

10 

10° 

10'* 

10° 

® 

4  10 

I  '  I  '  I  'FI - 

STRESS  RATIO  = 


4  10 

I'M  MI'I — r 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v^)  p 

Figure  8,21.3.3 


8.21-17 


4  10  t 

AK  (KSI  >/m) 


ALUM. 

ALLOY 


7475 

CALCLAD> 


TABLE  8.21.3.4 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21. 3.4  INDICATING  EFFECT 

OF  STRESS  RATIO 
UMINUM  7475(ALCLAD) 


MATERIAL;  ALUMINUM 
CONDITION;  T61 
ENVIRONMENT;  R  T.  .  H,  H  A 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

D 

C 

R=+0.  05 

R=+0.  25 

A; 

15.  82 

29.  5 

DELTA 

K 

B; 

9.  46 

9  39 

MIN 

C; 

D; 

10.  00 

10  8 

13.  00 

19.  3 

16.  00 

29.  9 

30.  3 

20.  00 

43.  8 

56.  1 

25.  00 

80.  2 

A; 

27.  02 

104. 

DELTA 

K 

B: 

22.  36 

83.  8 

CONDITION/HT:  T61 
FORM:  0.  04'‘TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREOUENCY:  2.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/m) 

4  10  40  100 


STRESS  RATIO  =  +0.  05 


4  10  40  100 

1  'T'l'i'i — r~n“nw 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v/m) 


YIELD  STRENGTH:  68.6  KSI 
ULT.  STRENGTH:  74.5  KSI 
SPECIMEN  THK:  0.  040" 

SPECIMEN  WIDTH:  23.920-  24.010' 
REFERENCES:86212 


AK  (MPA  y/m) 

4  10  40 


10° 

vs/ 

10 

10’ 

10' 

10  ^ 

10 ' 

10-^ 

10' 

10'“ 

io' 

10® 

10' 

10'° 

10' 

10° 

® 

10 

10’ 

10' 

10'^ 

10 ' 

10-^ 

10’ 

10'“ 

10 ' 

10® 

10 

10® 

io' 

STRESS  RATIO  =  +0.  25 


1  4  10  40 

=  I  '  I '  Mi'i — r-n~’ 
~  STRESS  RATIO  = 


Figure  8.21.3.4 
8.21-19 


4  10  40 

AK  (KSI  -s/m) 


ALUM. 

ALLOY 


7475 

CALCLAD> 


TABLE  8.21.3.5 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
□F  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21.3.5  INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  7475(ALCLAD) 


HATER  I AL ;  ALUM I NUM 
CONDITION:  T6) 
ENVIRONMENT;  R  T.  ,  H.  H.  A 


DELTA 

K 

DA/DN  (10**-6 

IN.  /CYCLE) 

(KSI*IN*»l/2) 

A 

B 

C 

R=+0.  05 

R=+0  25 

A 

1 1.  39 

10.  a 

DELTA  K  B: 

a.  44 

5.  01 

MIN  C; 

D 

9.  00 

6  15 

10.  00 

a.  45 

13.  00 

14.  7 

17.  5 

16  00 

23.  3 

31.  0 

20.  00 

39.  7 

60  9 

25.  00 

76.  6 

135. 

30.  00 

152. 

298 

35.  00 

313. 

40.  00 

667. 

A. 

41.  52 

843. 

DELTA  K  B: 

32.  55 

447 

ROOT  MEAN  SQUARE 

15.  75 

20.  59 

PERCENT  ERROR 

LIFE 

PREDICTION 

RATIO 

SUMMARY 

(NF/NA) 


0.  0-0.  5 
0.  5-0.  8 
0.  e-1  25 
1.  25-2.  0 

3-2.  0 


8.21-20 


CONDITION/HT:  T61 
FORM:  0.  04"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREQUENCY:  2.  00  HZ 

ENVIRONMENT:  R.  T.  ,  H.  H.  A. 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 

T~n"Wl - 1  '  I  '  I'I'I 

STRESS  RATIO  = 


YIELD  STRENGTH:  65.7-  68.6  KSI 

ULT.  STRENGTH:  73.6-  74.5  KSI 

SPECIMEN  THK:  0.040" 

SPECIMEN  WIDTH.  35.  980-  36.  020" 
REFERENCES:86212 


AK  (MPA  y/m) 

4  10  40 


10° 

(D 

10’ 

10' 

10'^ 

10 

10-^ 

io' 

10“* 

10' 

10'^ 

10 ' 

10'« 

10' 

STRESS  RATIO  =  +0.  25 


4  10  40  100 

AK  (KSI  v/m) 


10° 

10' 

10’ 

10' 

10'^ 

10 ' 

10'^ 

10' 

10'^ 

10 

10® 

io’ 

10® 

10* 

4  10  40 

I  '  I  'I'I'I — r"n^ 

STRESS  RATIO  = 


10'^  -sr 


10  re 

•D 


10'^  ^ 


lO"*  1 

■D 


Figure  8.21.3.5 


4  10  40 

AK  (KSI  v/Tn) 


8.21-21 


TABLE  8.21.3.6 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21. 3.6  INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  7475(ALCLAD) 

CONDITION;  T61 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 

ABC 


E=  R.  T. 
3.  57.  NACL 


A;  15.  18 
DELTA  K  B; 

MIN  C; 

D; 


69.  1 


DELTA 

MAX 


16. 

00 

73. 

20. 

00 

104. 

25. 

00 

154. 

30. 

00 

212. 

33. 

11 

248. 

ROOT  MEAN  SQUARE  2.  21 

PERCENT  ERROR 


LIFE  O.  0-0.  5 

PREDICTION  O.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1 .  25-2.  0 
(NP/NA)  >2.0 


CONDITION/HT:  TBl 
FORM:  0.04"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-L 
.  STRESS  RATIO:  +0.05 
/.FREQUENCY:  2.00  H2 


AK  (MPA  v/m) 

4  10  40  100 

I  '  I  'em — ru  'I'i'i 

ENVIRONMENT:  R.  T.  , 
3.5Z  NACL 


4  10  40  100 

I  '  rnm — r~n“nw 

ENVIRONMENT: 


4  10  40  100 

AK  (KSI  >/Tn) 


yield  STRENGTH:  65.7  KSI 
ULT.  STRENGTH:  73.6  KSI 
SPECIMEN  THK:  0.040" 
SPECIMEN  WIDTH:  35.  800" 
REFERENCES:86212 


AK  (MPA  •\/m) 
\  10  4 


10° 

(D 

10’ 

10  ‘ 

10'^ 

10' 

10'^ 

io' 

lO"* 

10' 

10'® 

10* 

10'® 

10‘ 

10'* 

4  10 

Environment 


10° 

10“ 

10’ 

10' 

10'^ 

io' 

-3 

10 

10'' 

10’^ 

.1 

10 

10® 

10'' 

10'® 

10* 

4  10 

I  •  I '  I'MI — 

ENVIRONMENT: 


Figure  8.21.3.6 


8.21-23 


4  10  * 

AK  (KSI  vTn) 


ALUM. 

ALLOY 


7475 

CALCLAD> 


2 

10'^  « 
•D 


10'^  iT 


2 

.  ■D 

10'^  « 
■D 


TABLE.  8,21.3.7 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21.3.7  INDICATING  EFFECT 

OF  STRESS  RATIO 


MATERIAL;  ALUMINUM  7475(ALCLAD) 

CONDITION:  T61 

ENVIRONMENT;  R  T  .LAB  AIR 


DELTA  K 
(KSI*IN**l/2) 


DA/DN  IN.  /CYCLE) 

ABC 


R^+0.  00 

R=+0.  33 

A 

9. 

44 

5.  53 

DELTA 

K 

B 

5 

91 

2.  96 

MIN 

C 

D 

6. 

00 

3.  13 

7. 

00 

5.  16 

8. 

00 

7.  39 

9. 

00 

9.  75 

10. 

00 

6.  62 

12.  2 

13. 

00 

13.  0 

21.  0 

16. 

00 

20.  4 

34.  0 

20. 

00 

33,  1 

65.  4 

25. 

00 

58.  9 

159 

30. 

00 

108. 

35. 

00 

207. 

40. 

00 

411. 

A 

45. 

47 

905. 

DELTA 

K 

B 

27. 

65 

261. 

MAX 

C 

D 


ROOT  MEAN  SQUARE  7  65  17.  71 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0  8 

RATIO  0.  8-1  25  2  5 

SUMMARY  1.  25-2  0 
<NP/NA)  >2  O 


8.21-24 


CONDITION/HT:  T61 
FORM:  0.0g‘'TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREQUENCY:  13.  30  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  I'I'I - 1  '  I  '  IM'I  ■ 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  v^) 


YIELD  STRENGTH:  73.6  KSI 
ULT.  STRENGTH:  79.9  KSI 
SPECIMEN  THK:  0.  087-  0.  089" 

SPECIMEN  WIDTH:  4.  000" 
REFERENCES:86213 


AK  (MPA  y/m) 

4  10  40 


10° 

(D 

10 

10’ 

10'^ 

10- 

10'^ 

10"' 

10- 

10'^ 

io‘ 

10'® 

10- 

10-° 

10’ 

10° 

® 

10' 

10’ 

10- 

10'^ 

lo' 

10'^ 

10' 

10“' 

10'* 

10"° 

10-' 

10-° 

10'* 

STRESS  RATIO  =  ^0.  33 


4  10  40 

I  '  I  'I'I'I - TT-p 

STRESS  RATIO  = 


Figure  8.21.3.7 
8.21-25 


4  10  40 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 

1 

7475 

CALCLAD> 


TABLE  8.21.3.8 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21. 3.8  INDICATING  EFFECT 


OF  STRESS  RATIO 


MATERIAL:  ALUMINUM 
CONDITION.  T61 
ENVIRONMENT:  R  T. 

7475(ALCLAD) 

,LAB  AIR 

DELTA  K 

DA/DN  (10**-6  IN.  /CYCLE) 

(KSI*IN**l/2) 

A 

B  C 

D 

R=+0.  00 

R=+0.  33 

A:  8.  89 

5.  55 

DELTA  KB:  05 

2.  97 

MIN  C: 

D: 

7.  00 

4.  76 

8.  00 

6.  74 

9.  00 

5.  85 

8.  71 

10.  00 

8.  56 

10.  6 

13.  00 

14.  2 

16.  4 

16.  00 

16.  6 

23.  2 

20.  00 

19.  9 

37.  3 

25.  00 

30.  9 

71.  9 

30.  00 

63.  5 

35.  00 

168. 

A:  38.  72 

396. 

DELTA  K  B:  27.65 

105. 

MAX  C: 

D; 

ROOT  MEAN  SQUARE 

10.  46 

12.  30 

PERCENT  ERROR 

LIFE  O.  0-0.  5 

PREDICTION  0.  5-0  8 

RATIO  0  0-1  25  2  5 

SUMMARY  1.25-2  0 

(NP/NA)  >2  0 


CONDITION/HT:  T61 
FORM:  0.09"TH  SHEET 

SPECIMEN  TYPE;  CCP 
ORIENTATION:  T-L 
FREQUENCY:  13.30  HZ 

ENVIRONMENT:  R.  T.  .  LAB  AIR 


AK  (MPA  v/m) 

4  10  40  100 


4  10  40  100 

I  'T  I  '  |TF1 - r"'  I  '"ITI 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  >/^) 


YIELD  STRENGTH:  68.2  KSI 
ULT.  STRENGTH:  78.  6  KSI 
SPECIMEN  THK;  0.089-  0.090' 

SPECIMEN  WIDTH:  4.  000" 
REFERENCES:86213 


AK  (MPA  v/m) 

4  10  40 


10° 

(D 

10' 

10’ 

10'^ 

10' 

10-^ 

io' 

10'' 

10' 

10'^ 

io‘ 

10 

10° 

10* 

STRESS  RATIO  =  +0.  33 


4  10  40 

"T"T~rm — r“n^ 

STRESS  RATIO  = 


4  10  40 

AK  (KSI  v/Tn) 


Figure  8.21.3.8 
8.21-27 


ALUM. 

ALLOY 


7475 

<ALCLAD> 


TABLE  L21.3.9 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8. 21. 3. 9  INDICATING  EFFECT 

OF  STRESS  RATIO 


LIFE 

0.  0-0  S 

FREOICTION 

0.  9-0.  a 

RATIO 

0  8-1  29 

2 

2 

SUMHARY 

1.  29-2.  0 

<NP/NA) 

>2.  0 

8.21-28 

CONDITION/HT:  T81 
FORM:  0.  1B"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  L-T 
FREOUENCY:  13. 30 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


AK  (MPA  y/m) 

4  10  40  100 


4  10  40  100 

I  '  I  '  MI'I - 1  '  I  '  I'I'I 

STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  -s/m) 


YIELD  STRENGTH:  71.0  KSI 
ULT.  STRENGTH.  76.  8  KSI 
SPECIMEN  THK:  0.  101-  0.  102" 

SPECIMEN  WIDTH:  4.  000" 
REFERENCES:86213 


AK  (MPA  -s/m) 

4  10  40 


STRESS  RATIO  =  ♦B.  33 


10 

10  ’ 

10' 

10'^ 

io" 

10-^ 

10 

10“ 

i6‘ 

10'® 

10' 

10'® 

10'' 

10° 

® 

10‘ 

10’ 

10' 

10'^ 

.1 

10 

10'^ 

io' 

10'“ 

10  ‘ 

10'® 

10' 

10° 

10 ' 

4  10  40 

I'M  I'I'I — r~n^ 

STRESS  RATIO  = 


Figure  8.21.3.9 


8.21-29 


4  10  40 

AK  (KSI  -s/Tn) 


ALUM. 

ALLOY 


TABLE  8.21,3,10 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE 8. 21. 3 . 10  INDICATING  EFFECT 

OF  STRESS  RATIO 
7475< ALCLAD) 


MATERIAL.  ALUMINUM 
CONDITION:  T/61 


ENVIRONMENT:  R  T. 

I 

I 

> 

DELTA  K 

DA/DN  (10** 

(KSHHN**1  /2) 

A 

D 

R=+0  05 

R=+0.  25 

A.  10.  65 

6.  87 

DELTA  KB:  8.  57 

MIN  C: 

D: 

7.  22 

9.  00 

7  74 

10.  00 

9.  15 

13.  00 

11.7 

15.  2 

16.  00 

18.  6 

24.  9 

20.  00 

29.  7 

47  0 

25.  00 

50.  5 

99.  0 

30.  00 

87.  0 

198. 

35.  00 

155. 

40.  00 

205 

A:  40.71 

311. 

DELTA  KB:  31.95 
MAX  C: 

D: 

257. 

ROOT  MEAN  SQUARE 

10.  30 

8  78 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  O.  5-0.  8 

RATIO  0.8-1.25  2  2 

SUMMARY  1.  25-2  0 
(NP/NA)  -■>2  O 


TABLE  8.21.3.11 


MATERIAL;  ALUMINUM 
CONDITION  T/61 
ENVIRONMENT:  R  T 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

ASSOCIATED  WITH  FIGURE  8. 21.3. IIINDICATING  EFFECT 

OF  STRESS  RATIO 


4UM  7475(ALCLAD) 

T  .3.  f57.  NACL 


DELTA 

K 

DA/DN  (lO**- 6 

IN.  /CYCLE) 

(KSI*IN«»l/2) 

A 

B 

C 

R-+0  05 

R=+0  25 

A 

13.  39 

42.  6 

DELTA 

K 

B. 

1 1  .  95 

51  a 

MIN 

C: 

D: 

13.  00 

59  4 

16.  00 

59.  0 

84.  5 

20.  00 

86.  1 

126. 

25.  00 

124 

194. 

30.  00 

170. 

A: 

33.  27 

205 

delta 

K 

B. 

25.  66 

204 

ROOT  MEAN  SQUARE 
PERCENT  ERROR 


LIFE 

PREDICTION 
RATIO 
SUMMARY 
( NP/NA) 


O.  0-0  5 
0.  5-0  8 
O.  8-1  25 
1  25-2.  0 
>2  O 


8.21-32 


A 


•  >  .  •  «•  y  .•  -•  •  .  •  •’  - 


8.21-33 


^^1 


TABLE  8.21,3.12 

FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21.  3. 12INDICATING  EFFECT 

OF  STRESS  RATIO 


UMINUM  7475(ALCLAD> 


MATERIAL:  ALUMINUM 
CONDITION:  T761 
ENVIRONMENT:  R.  T  .  H.  H.  A. 


DELTA  K 
(KSI*IN*»l/k) 


DELTA  K  B 
MIN  C 
D 


26.  64 
9.  01 


10.  00 
13.  00 
16.  00 
20.  00 
25.  00 
30.  00 
35.  00 


A 

R^-  k-0.  05 
67.  6 


DA/DN  (10**-6  IN.  /CYCLE) 
B  C 

R=+0.  25 

7.  60 


9  89 
18.  6 
30.  8 
55.  9 
113. 
225 


A;  37.  33 
DELTA  KB:  32.  68 


N  . 

ROOT  MEAN  SQUARE 

1.  83 

8  21  1 

* 

PERCENT  ERROR 

_  J 

LIFE 

0.  0-0.  5 

PREDICTION 

0.  5-0.  8 

RATIO 

0.  8-1  25 

1 

1 

SUMMARY 

1.  25-2  0 

(NP/NA) 

>2  0 

8,21-34 

CONDITION/HT:  T^Si 
FORM:  0.  04'*TH  SHEET 

SPECIMEN  TYPE:  CCP 
V  ORIENTATION:  T-L 
%  FREQUENCY:  2.  00  HZ 

ENVIRONMENT:  R.  T.  .  H.  H.  A. 


AK  (MPA  v/m) 


STRESS  RATIO  =  -*•  0.  05 


4  10  40  100 

I  '  I  '  I'm - 1  '  I  'T'I'I 

STRESS  RATIO  = 


YIELD  STRENGTH:  59.9  KSI 
ULT.  STRENGTH:  67.  3  KSI 
SPECIMEN  THK:  0.  040-  0.  041  " 

SPECIMEN  WIDTH:  23.940-  36.020' 
REFERENCES:86212 


AK  (MPA  Vm) 


STRESS  RATIO  =  +0.  25 


10° 

vs/ 

10' 

10’ 

10 

10'^ 

10 

lO-^" 

lo' 

10'' 

-( 

10 

10'^ 

10' 

10® 

io' 

1  4  10  40 

=  I  '  I '  I'i'i — r"n^ 
“  STRESS  RATIO  = 


4  10  40  100 

AK  (KSI  VTn) 

Figure  8.21.3.12 
8.21-35 


4  10  40 

AK  (KSI  y/m) 


ALUM. 

ALLOY 


7475 

CALCLAD) 


TAQLE  8.21.3.13 


FATIGUE  CRACK  GROWTM  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  ASSOCIATED  WITH  FIGURE  8.21. 3. 13INDICATING  EFFECT 

OF  ENVIRONMENT 


MATERIAL;  ALUMINUM  7475(ALCLAD) 

CONDniON:  T761 


DELTA  K 
(KSI*IN*iH/2) 


DA/DN  IN.  /CYCLE) 


A 


D 


E=  R.  1. 
H.  H.  A. 


A.  49.  02 
DELTA  K  B: 

MIN  C. 

D: 


496. 


50.  00 
60.  00 
70.  00 


605. 

2503. 

6032. 


A:  77.  48 

DELTA  K  B; 

MAX  C: 

D: 


10735. 


ROOT  MEAN  SQUARE  6.  24 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0.  5-0.  8 

RATIO  0.8-1.25  1 

SUMMARY  1.25-2  0 
(NP/NA)  >2.0 


8.21-36 


CONDITION/HT:  T761 
FORM:  0.  04"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  05 
FREQUENCY:  2.00  HZ 


AK  (MPA  v/m) 

4  10  40  100 


ENVIRONMENT:  R. 


4  10  40  100 

I  HM'n - 1  '  I  M'l'T  ■ 

ENVIRONMENT: 


YIELD  STRENGTH:  59.9  KSI 
ULT.  STRENGTH:  67.  3  KSI 
SPECIMEN  THK:  0.  040*' 
SPECIMEN  WIDTH:  12.  000" 
REFERENCESS6212 
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Figure  8.21.3.13 


8.21-37 


4  10  ' 

AK  (KSI  \/m) 


ALUM. 

ALLOY 


7475 

CALCLAD> 


ROOT  MEAN  SOUARE  4.  52  1.  94 


PERCENT  ERROR 


CONDITION/HT:  T761 
FORM:  0.  04"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION  T-L 
STRESS  RATIO:  +0.  05 
FREOUENCY:  2.  00  HZ 


AK  (MPA  v/m) 


ENVIRONMENT:  R.  T. 

H.  H.  A. 


4  10  40 

I  •  I '  I'i'i — r“n^ 

ENVIRONMENT: 


4  10  40 

AK  (KSI  >/Tn) 


YIELD  STRENGTH:  59.9  KSI 
ULT.  STRENGTH:  67.3  KSI 
SPECIMEN  THK:  0.  040-  0.  041  " 

SPECIMEN  WIDTH:  35.990-  36.000" 
REFERENCESS6212 
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Figure  8.21.3.14 
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4  10  - 

AK  (KSI  v/Tn) 


ALUM. 

ALLOY 


7475 

<ALCLAD> 


TABLE  8.2. .3.15 


FATIGUE  CRACK  GROWTH  RATES  AT  DEFINED  LEVELS 
OF  STRESS  INTENSITY  FACTOR 

DATA  associated  WITH  FIGURE  8. 21.3. ISinDICATING  EFFEC 

OF  STRESS  RATIO 


MATERIAL:  ALUMINUH  7475(ALCLAD) 

CONDITION  T761 
ENVIRONMENT  R  T  .LAB  AIR 


DELTA  K 
(KSHt  IN«*1  /2) 


DA/DN  in.  /CYCLE) 

ABC 


R=^0  00  R=+0. 33 


A; 

7  75 

1.  47 

DEi.  TA 

K 

B 

5.  67 

2.  02 

MIN 

C 

D. 

6.  00 

2.  53 

7.  00 

4.  29 

8.  00 

1.  79 

6  27 

9.  00 

3.  43 

8.  36 

10.  00 

5.  53 

10.  5 

13.  00 

13.  0 

18.  0 

16.  00 

20.  6 

28.  3 

20.  00 

31.  0 

52  0 

25.  00 

49.  0 

118 

A: 

27.  14 

60.  3 

DELTA 

K 

B: 

28.  65 

223 

MAX 

C: 

D 


ROOT  MEAN  SQUARE  10.  96  6.  84 

PERCENT  ERROR 


LIFE  0.  0-0  5 

PREDICTION  0  5-0  8 

RATIO  0  8-1  25  2  2 

SUMMARY  1 .  25-2  0 
(NP/NA)  >2  0 


8.21-40 


CONDITION/HT;  T781 
FORM:  0.09"TH  SHEET 

SPECIMEN  TYPE:  CCP 
ORIENTATION:  T-L 
FREQUENCY:  13.  30  HZ 

ENVIRONMENT:  R.  T.  ,  LAB  AIR 


YIELD  STRENGTH:  66.0  KSI 
ULT.  STRENGTH:  74.  5  KSI 
SPECIMEN  THK:  0.  090" 
SPECIMEN  WIDTH:  4.  000“ 
REFERENCESS6213 
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TABLE  8.22 


51527 

57210 

62306 

62308 

62309 

62310 

62311 

65697 

66103 


REFERENCES  FOR  THE  ALUMINUM  ALLOY  DATA 


2014-T6  Kc 

ChrlsclM,  J.  L.,  and  Hurllch,  A.,  "Physical  and  Mechanical 
Properties  of  Pressure  Vessel  Materials  for  Application  In  a 
Cryogenic  Environment",  ASD-TDR-62-258 ,  Part  II,  General  Dynamics/ 
Astronautics  (April  1963). 

7075-T7351 

Unknown 

2219-T87  Kc 

7075-T6  K.. 

c 

Elchenberger ,  T.  W.,  "Fracture  Resistance  Data  Summary",  Report 
DA-20947,  The  Boeing  Company  (June  1962). 

2024-T3  Kj 
2024(ALCLAD)-T3  Kc 

Anderson,  U.  E.,  "Fracture  Toughness  Data  Summary",  Report  06-9068, 

The  Boeing  Comapny  (June  1962) . 

7075-T6  Kg 

Batch,  E.  J.,  and  Edwards,  V.  T.,  "Evaluation  of  Tear  Resistance 
of  7079  Aluminum  Alloys  (Sheet  Extrusions  ami  Forgings)",  Report 
SMN  86,  Lockheed  Aircraft  Corporation,  Marietta,  Ga.,  (April  13,  1962). 

707S-T6  Kc 
7075-T651  Kc 

Anon.,  "Fracture  Toughness  Oats  Sumsaiy  of  2000  and  7000  Series 
Aluminum  Alloys",  The  Boeing  Company,  received  from  J.  P.  Butler 
(April  1965). 

2024(ALCLAD)-T3  Kg 
7075(ALCLAD)-T6  Kc 

Gurln,  P.  J.,  "Crack  Propagation  Tests  for  Some  Aluminum  Alloy 
Materials",  LR  10498,  Lockheed  Aircraft  Corporation  (February  1955). 

7075(ALCLAD)-T6  Kc 

Broek,  D.,  "The  Residual  Strength  of  Aluminum  Alloy  Sheet  Specimens 
Containing  Fatigue  Cracks  of  Saw  Cuts”,  VLR-TR  M.2143,  National 
Aerospace  Laboratory,  Amsterdam  (March  1966). 

2219-T87  Kg 

Ferguson,  C.  W.,  "Hypervelocity  Impact  Effects  on  Liquid  Hydrogen 
Tanks",  NASA  CR-54852,  Douglas  Aircraft  Company  Inc.  (March  1966). 
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TABLE  8.22  (con't) 


67821  2024-T3 

Walker,  E.  K, ,  "A  Study  of  the  Influence  of  Geometry  on  the  Strength 
of  Fatigue  Cracked  Panels'*,  Afn)L-TR-66-92,  Northrop  Norair  (June  196 

68908  2014-T6 

Orange,  T.  W. ,  "Fracture  Toughness  of  Wide  2(114-T6  Aluminom  Sheet  at 
-320  F",  NASA  TN  D-4017,  Lewis  Research  Center  (June  1967). 

69759  2219-T87  Kc 

Eitman,  0.  A.,  and  Raws,  R.  A.,  "Plane  Stress  Cyclic  Flaw  Growth 
of  2219-T87  Aluminum  and  5A1— 2.5Sn  ELI  Titanium  Alloys  at  Room 
and  Cryogenic  Temperatures",  NASA  CR-54956,  Douglas  Aircraft  Company, 
Inc.  (September  1966), 

70485  2024(ALCLAD)-T3  Kc 

7075(ALCLAD)-T6  Kc 

Broek,  0. ,  "The  Effect  of  Finite  Specimen  Width  on  the  Residual 
Strength  of  Light  Alloy  Sheet”,  TR  M.21S2,  National  Aero-  and 
Astronautical  Research  Institute,  Amsterdam  (September  1965) . 

70519  2024(ALCLAD)-T3  Kc 

Broek,  0.,  "The  Effect  of  the  Sheet  Thickness  on  the  Fracture 
Toughenaa  of  Cracked  Sheet”,  NRL-TR  M.2I60,  National  Aerospace 
Laboratory,  Amsterdam  (January  1966). 

75599  7075-T6  Kc 

Hudson,  C.  K. ,  "Effect  of  Stress  Ratios  on  Fatigue-Crack  Growth 
in  707S-T6  and  2024-T3  Aluminum-Alloy  Specimens",  NASA  TN  0-5390, 
Langley  Research  Center  (August  1969) . 

75787  7075-T651  Ki.cc 

Procter,  R.  P.  H. ,  and  Paxton,  H.  W. ,  "Stress  Corrosion  of  Aluminum 
Alloy  7075-T651  in  Organic  Liquids",  Journal  of  Materials,  4  (3) 
729-760  (September  1969). 

76411  7079-T6  Kic 

Weasel,  E.  T. ,  at  al.,  "Engineering  Methods  for  the  Design  and 
Selection  of  Materials  Against  Fracture”,  Final  Technical  Report, 
Wescinghouse  Research  Laboratories,  Pittsburgh,  PA,  Contract 
DA-30-069-AMC-602  (T)  (June  24,  1966). 

77140  7075-T73510  Krc 

7178-T651  Kic 
7178-T6510  Kjc 

Kaufman,  J.  G.,  Schilling,  P.  E. ,  and  Nordmark,  G.  E. ,  "Fracture 
Toughness,  Fatigue  and  Corrosion  Characteristics  of  X7080-T7E41  and 
7178-T651  Plate  and  7075-T6510,  7075-T73510,  X7080-T7E42,  and 
7178-T6510  Extruded  Sh.'>pas”,  Report  AFML-TR-67-C-1521  (November  1969). 


TABLE  8.22  (con't) 


78313 


78982 


79089 


80073 


30104 


82675 


2014-T652  Kj.^ 

2024-T852  K^(,.  da/dN 

7075-T7352  Kj;.,  da/dN 

7079-T652  Kic.  da/dN 

Brownhill,  D.  J.,  ec  ai.,  "MBchanical  Properties,  Including  Fracture 
Toughness  and  Fatigue,  Corrosion  Characteristics  and  Fatigue-Crack 
Propagation  Rates  of  Stress-Kel laved  Aluminum  Alloy  Hand  Forgings", 
Report  AfML-TR-70-10,  Aluminum  Company  of  America,  Alcoa  Research 
Laboratory,  New  Kensington,  PA,  Contract  F33615-68-C-1385  (February  197( 

2024-T351  da/dt,  Kiacc 
2024-T4  da/dt 
2219-T37  da/dt 
7075-T651  da/dt 
7079-T651  da/dt,  Kjjcc 
7175-T66  da/dt, 

Hyatt,  M.  V.,  "Use  of  Precracked  Specimens  In  Stress-Corrosion 
Testing  of  High-Strength  Alumlnom  Alloys",  Summary  Report  D6-24466, 

The  Boeing  Company,  Renton,  Wash,,  ASPA  Contract  N00014-66-C-036S 
(November  1969), 

2024-T3  Kg 

Fedderson,  C,  E.,  Slmonen,  F.  A.,  Hulbert,  L,  E. ,  and  Hyler,  W.  S.  , 

"An  Experimental  and  Theoretical  Investigation  of  Plane-Stress 
Fracture  of  2Q24-T351  Aluminum  Alloy",  NASA  CR-1678,  Battelle 
Memorial  Institute  (September  1970). 

7075-T7351  Kc 

Fedderson,  C.  E. ,  and  Hyler,  W.  S.,  "Fracture  and  Fatigue-Crack 
Propagation  Characteristics  of  707S-T7351  Aluminum  Alloy  Sheet 
and  Plate  Report  No.  G-8902,  Battelle  Memorial  Institute,  Columbus 
Laboratories  (March  1970). 

2021-T81  Ky-.  Ki,cc 
7007-T6  Kx,gg 

Schwartzberg,  F.  R. ,  et  al.,  "Cryogenic  Alloy  Screening",  Report 
NASA  CR-72733,  Martin  Marietta  Corporation,  Denver,  CO,  Contract 
NAS  3-11203  (November  1970). 

2219-T87  Kc 

Orange,  T.  V.,  Sullivan,  T.  L. ,  and  Calfo,  F.  D, ,  "Fracture  of  Thin 
Sections  Containing  Through  and  Part-Through  Cracks",  NASA  TN 
0-6305,  Lewis  Research  Center  (April  1971). 


2014-T6 

2024-T352 

2024-T852 

6061-T652 

7075-T7352 


l^scc 

‘^Iscc 

Kiscc 


Chu,  H.  P.,  and  Wacker,  G.  A.,  "Fracture  Toughness  and  Stress 
Corrosion  Properties  of  Aluminum  Alloy  Hand  Forgings",  Journal  of 
Materials,  7  (1)  95-99  (March  1972). 


8.22-3 
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2024-T351  Kic 

Pearson,  S.,  "The  Effect  of  Mean  Stress  on  Fatigue  Crack  Propagation 
in  Kalf-Inch  (12.7  jnm)  Thick  Specimens  of  Aluminum  Alloys  of  High 
and  Low  Fracture  Toughness",  Engineering  Fracture  Mechanics,  4  (1) 

9-24  (March  1972)  . 

2014-T6  Kic 
7075-T6  Kic 
7075-T73  Kic 

7079- T6  Kjc 

7080- T7  Kic 

Moore,  R.  L, ,  et  al.,  "Fatigue  and  Fracture  Characteristics  of 
Aluminum  Alloy  Cylinders  Under  Internal  Pressure",  Engineering 
Fracture  Mechanics,  4  (1)  51-63  (March  1972). 

2024-T851  Kjc 
2219-T851  Kic 
6061-T651  Kic 
7075-T7351  Kic 
7079-T651  Kj^ 

Nelson,  F.  G. ,  et  al.,  "The  Effect  of  Specimen  Size  on  Che  Results 
of  Plane-Strain  Fracture-Toughness  Tests",  Engineering  Fracture 
Mechanics,  ^  (1)  33-50  (March  1972). 

7175-T736  Kic 

Jones,  R.  E. ,  "Fracture  Toughness  and  Fatigue  Crack  Growth  Properties 
of  7175-T736  Aluminum  Alloy  Forging  at  Several  Temperatures",  Report 
AfML-TR-72-1,  University  of  Dayton  Research  Institute,  Dayton,  OH, 
Contract  F33615-7I-C-1054  (FebruaTty  1972). 

7049-T73  K.  ,  Kijcc 
7049-T76  Kic 

Jones,  R.  E.,  "Mechanical  Properties  of  7049-T73  and  7049-T76 
Aluminum  Alloy  Extrusions  at  Several  Temperatures",  Report  AFML- 
TR-72-2,  University  of  Dayton  Research  Institute,  Dayton,  OH, 

Contract  F33615-71-C-1054  (February  1972). 

7049-T73  Kic,  Ki.cc 
7175-T736  Kic,  ^Iscc 

Harmsworth,  C.  L. ,  "Evaluation  of  Landing  Gears  Fabricated  from 
7175-T736  and  7049-T73  Aluminum  Alloys",  Report  No.  LA  72-22, 

Air  Force  Materials  Laboratory,  Wrlghc-Pacterson  AFB,  OH,  (May  25,  1972) 

2024-T851  Ki^ 

Gunderson,  A.  W.,  "Tensile,  Fracture  and  Fatigue  Properties  of  2024- 
T851  Aluminum  Thick  Place".  Report  No.  LA  72-24,  Air  Force  Materials 
Laboratory,  tfrlght-Patterson  AFB,  OH,  (.May  26,  1972). 

2024-T351  da/dc 
7039-T64  da/dt 
7049-T73  da/dc 
7075-T651  da/dt 
7075-T7351  da/dt 
7079-T6S1  da/dt 
7175-T736  da/dt 

Hyatt,  M.  V.,  "Use  of  Precracked  Specimens  in  Stress  Corrosion 
Testing  of  High  Strength  Aluminum  Alloys",  Corrosion.  ^  (11), 

487-503  (November  1970). 
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3^286 


3^288 


SA306 


84319 


84329 


84331 


84  340 


84360 


7075  da/dt 

7075-T7351  da/dt 


Hyatt,  M.  V.,  "Uaa  of  Pracrackad  Spaclaana  In  Salactlng  Haat 
Traataants  for  Straaa-Corroalon  Raalstanca  In  High  Strangth 
Aluminum  Alloys'',  Corroalon.  27^  (1),  49-53  (January  1971). 

2014-T651  Kic 
2024-T851  Kic 
6061-T651  Kic 
7075-T651  Kic 
7079-T651  Kic 

Nalson,  F,  G. ,  and  Kaufman,  J.  G.,  "Plana  Strain  Fraccura  Toughnass 
of  Aluminum  Alloys  at  Room  and  Subzero  Temparaturas" ,  ASTM  STP  496, 
American  Society  for  Tasting  and  Materials,  Philadelphia,  PA,  (1971). 

2024-T851  Kjc 
2124-T851  Kic 
2219-T851  Kjg 
7049-T73  Kic 
7075-T651  Kic 
7075-T7351  Kic 
7075-T7651  Kic 

Harrlgan,  M.  J.,  "1-1  Fracture  Mechanics  Data  for  Air  Force  Handbook 
Usage”,  Report  TTD-7 2-501,  North  American  Rockwall,  Los  Angelas  Dlvlslot 
Los  Angelas,  CA,  (April  21,  1972). 

2219-T87  Kic 

Engstrom,  W.  L.,  "Detarmioatlon  of  Design  Allowable  Properties, 

Fracture  of  2219-T87  Aluminum  Alloy",  NASA  CR-113388,  The  Boeing 
Company,  Aerospace  Group,  Seattle,  Wash.,  Contract  NAS  9-10364 
(March  1972) . 


7079-T6 


K 


Iscc 


Report  of  NRL  Progress,  Naval  Research  Laboratory,  Washington,  D.C. 
(October  1967). 


2020-T651 

2219-T851 

7005-T63 

7075-T6 

7075-T651 

7075-T7351 

7079-T6 


j^scc 

^Iscc 

l^lscc 


*^Iscc 

*^Iscc 

*^Iscc 


Report  of  NRL  Progress,  Naval  Research  Laboratory,  Washington,  D.C. 
(January  1968) . 


7075-T651  Kc 
7075-T7351  Kc 

Allen,  F.  C. ,  "Effect  of  Thickness  on  the  Fracture  Toughness 
of  7075  Aluminum  in  the  T6  and  T73  Conditions",  ASTM  STP  486, 

"Damage  Tolerance  In  Aircraft  Structures",  p  L6-38  (1971). 

2024-T851  da/dN,  Ki,^ 

7075-T651  K.  da/dN,  Ki,cc 
7175-T736  da/dN,  Ki.cc 

McDonnell  Aircraft  Company,  McDonnell  Douglas  Corporation,  St.  Louis, 
MO,  Phase  B  Test  Program,  Report  MDC  A0913  (May  18,  1971). 
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v' 


TASLE  8.22  (con't) 


84362  7050-T73651 
7075-T7351  Kigcc 

Dili,  H.  azsd  Rich,  D.  L. ,  "Evaluation  of  Aluminum  Place  Alloys 
7075-T7351,  X7050-T73651  and  2021-T81".  Report  No.  MDC  A1755. 
.'IcOonnell  Aircraft  Company,  McDonnell  Douglas  Corporation,  Sc.  Louis, 
MO,  (May  30,  1972), 

84363  2021-T81  Kic 

7050-T73651  Kic 
7075-T7351  ICic* 

Rich,  0.  L. ,  "MCAIR  IRAD  Data  for  Fracture  Mechanics  Engineering 
and  Design  Data  Handbook",  vrlch  enclosures  (1)  Materials  Definition, 
(2)  Mechanical  Properties  Test  Data,  (3)  Plane  Strain  Fracture 
Toughness  Test  Data,  and  (4)  Plane  Strain  Constant  Amplitude 
Crack  Growth  Test  Data,  McDonnell  Aircraft  Company,  McDonnell  Douglas 
Corporation,  St.  Louis,  MO  (June  14,  1972). 

84366  2024(ALCLAD)-T3  K<. 

Broek,  D.,  "Static  Tests  on  Cracked  Panels  of  2024-T3  Alclad 
Sheet  Materials  From  Different  Manufacturers",  NLR-TM  M.2164, 

National  Aerospaca  Laboratory,  The  Netherlands  (November  1966). 

84367  2024-T3  K,. 

707S-T6  Kc 

McEvtly,  A.  J.,  Illg,  M.,  and  Hardrath,  H.  F,,  "Static  Strength  of 
Aluminum-Alloy  Specimens  Containing  Fatigue  Cracks",  NACA  TN  3816, 
Langley  Aeronautical  Laboratories  (October  1956) . 

84368  2124-T851  Ki^ 

7049-T73  Kic 

7175-T736  Ki- 

7475-T61  K. 

7475-T761  K^ 

7475(ALCLAD)-T61  K^ 

Babllon,  C.  F. ,  et  al.,  "Mechanical  Properties,  Fracture  Toughness, 
Fatigue,  EnwironMutal  Fatigue  Crack  Growth  Rates,  and  Corrosion 
Characteristics  of  Hlgh-Toughness  Aluminum  Alloy  Forgings,  Sheet 
and  Plate",  Fifth  Technical  Management  Report,  Aluminum  Company 
of  America,  Alcoa  Research  Laboratories,  New  Kensington.  PA, 

Contract  F33615-71-C-1571  (August  1972). 

85291  7050-T7E36  Kic 

Deal,  0.  L.,  and  Mlndlin,  H.,  "Engineering  Data  on  New  Aerospace 
Structural  Materials" ,  Report  AFML-TR-72-196,  Volume  1,  Battelle, 
Columbus  Laboratories,  Columbus,  OH,  Contract  F3361 5-71-C-l 262 
(September  1972). 

85363  7475-T61  da/dN 

7475-T6151  da/dN 
7475-T7351  da/dN 
7475-T761  da/dN 

Carvay,  R.  R. ,  "Engineering  Design  Data  for  Aluminum  Alloy  7475 
in  the  T761  and  T61  Condition",  Report  AFML-TR-72-1 73 ,  University 
of  Dayton  Research  Institute,  Dayton,  OH,  Contract  F3361 5-7 l-C-1054 , 
(September  1972). 


8.22-6 


table  8.22  (con't) 


85543 


85631 


85836 


85837 


85880 


86088 


86210 


7075-T651  da/dt 

7079-T651  da/dt 

7079-T651(+50  HR  at  320F)  da/dt 
7178-T651  da/dt 

7178-T7651  da/dt 

Speidel,  M.  0.,  ’’Current  Understanding  of  Stress  Corrosion  Crack 
Growth  in  Aluminum  Alloys”,  from  The  Theory  of  Stress  Corrosion 
Cracking  in  Alloys,  the  Proceedings  of  a  Research  Evaluation 
Conference,  J.  C.  Scully  (Editor),  Published  by  SATO  Scientific 
Affairs  Division,  Brussels,  Belgium  (1971). 

2219-T87  Kic 

2219-T87  (-300F  lOOHR) 

Thatcher,  C.  S.,  "Fracture  of  Aluminum  Alloy  2219-T87",  Report 
SD  72-SH-0129,  Space  Division,  Sorth  American  Rockwell,  Los  Angeles, 
CA,  (November  1972). 


2024-T851 

Kic 

7075-T73651 

•^ic 

2024-T852 

i^Ic 

7075-T73511 

Kic 

2219-T851 

Kic 

7075-T73652 

Kic 

2219-T852 

7049-T7352 

b-c 

He 

7075-T7651 

Kic 

"B-l  Fracture  Toughness  Data  (K  (sub  1^))  -  Rockwell  International”, 
Rockwall  International  Corporation,  Los  Angeles,  CA,  (April  24,  1973). 


2024-T851 

da/dN 

7050-T7351 

da/dN 

2024-T852 

da/dN 

7050-T7351 

da/dN 

2219-T851 

da/dN 

7075-T7651 

da/dN 

2219-T85U 

da/dN 

7175-T73652 

da/dN 

2219-T852 

da/dN 

"Fracture  Toughness  Data  Collection,  Rockwell  International 
Corporation,  from  B-l  Program",  Rockwell  International  Corporation, 
Los  Angeles,  CA  (April  1973). 

7050-T736  Kjg 
7175-T736  Kic,  da/dN 

Garland,  K. ,  "Evaluation  of  X7050-T736  Die  Forgings",  Report  514- 
131.10,  McDonnell  Aircraft  Company,  McDonnell  Douglas  Corporation, 
St.  Louis,  MO,  (February  20,  1973), 

7075-T6  da/dN 
7178-T6  da/dN 

Hudson,  C.  M.,  and  Newman,  J.  C. ,  Jr.,  "Effect  of  Specimen  Thickness 
on  Fatlgua-Crack-Growth  Behavior  and  Fracture  Toughness  of  7075-T6, 
and  7178-T6  Aluminum  Alloys",  Report  NASA  TN  0-71 73,  Langley 
Research  Center,  Hampton,  VA  (April  1973). 

2024-T852  Kt- 
7075-T73511  Kjc 
7075-T7651  Kic 
7075-T765U  Kic 

"Rockwell  Incematlonal,  B-l  Fracture  Toughness  Data  on  Titanium 
and  Aluminum  Alloys  of  June  4,  1973",  Rockwell  International,  Los 
Angeles,  CA,  (June  4,  1973). 
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TABLE  8.22  (con't) 


36212  2024-T3  da/dN 

7050-T736 

7073-T765U  Ki^,  Kij^c 
7475-T61  da/dN 

7475-T761  da/dN.  da/dt 

7475(ALCLAD)-T61  da/dN 
7475(ALCLAD)-T761  da/dN 

McCarty,  J-  E. .  at  al.,  "MacarlaLs  Fracture  Data  From  the  Advanced 
Metaillc  Structures:  Cargo  Fuselage  Design  for  Improved  Cost, 
Weight  and  Integrity",  The  Seeing  Company,  Seattle,  Washington, 
Contract  F33615-72-C-I893  (June  15,  1973). 


86213 


2014-T6 

Kic.  Kc.  “la/dN 

7075-T6510 

Kic 

2014-T61 

7075-T6511 

Kic 

20U-T611 

Kic 

7075-T73 

Kic.  Kc 

20U-T651 

Kic- 

7075-T7351 

Kic.  Kc 

2020-T6 

Kic  •  ^c 

7075-T73510 

Kic 

2020-T651 

Kic.  Kc.  da/dN 

7075-773511 

Kic 

2020(ALCLAD)-T6 

Kc 

7075-T7352 

Kic 

2021-T8151 

Kic 

7075-T76 

Kic.  Kc 

2024-T3 

Kc,  da/dN 

7075-T7651 

Kic.  Kc 

2024-T3S1 

Kic.  Kc 

7075-T7651  (SP) 

Kic 

2024-T36 

Kc 

7075-T76511 

da^dN 

2024-T6 

Kc 

7075(ALCLAD)-T6 

2024-T81 

Kc 

7075(ALCLAD)-T7651 

Kic 

2024-T851 

Kic,  Kc 

7079-T6 

Kic.  Kc 

2024-T852 

He 

7079-T651 

Kic.  Kc 

2024-T86 

Kc 

7079-T652 

Kic 

2024(ALCLAD)-r3 

Kc,  da/dN 

7079(ALClAD}-r6 

Kc 

2024(ALCUU))-T86  K- 

7080-T7 

Ktc 

2124-1351(417) 

■^Ic 

7175-T66 

Kic 

2124-T851 

Kc 

7175-T73 

2124-T851  (SP) 

He 

7175-T7352 

Kic 

2124-T851  (417) 

He 

7175-T736 

Ktc 

2214-T651 

Hr 

7I75-T73652 

Kic 

2214-T651  (417)  Kr- 

7178-T6 

Kc 

2219-T81 

Kc 

7178-T651 

Kic.  Kc 

2219-T851 

Kic.  Kc 

7178-T7651 

Kfc »  Kc .  da 

2219-T852 

Kic 

7178-T76510 

Kic,  da/dN 

2219-T87 

Kic.  Kc 

7178-T76511 

Kic 

2618-T61 

Kc 

7178(ALCLAD)-T6 

Kc 

2618-T651 

Kic 

7178(ALCLAD)-T76 

Kc 

6061-T6 

Kc 

7475-T6 

Kic 

6061-T651 

Kic.  Kc 

7475-T61 

Kc 

7001-T75 

Kic.  Kc 

7475-T651 

Kic,  da/dN 

7005-T6 

Kc 

7475-T651  (SP) 

Kic 

7005-16351 

Kic,  Kc 

7475-T73 

Kic 

7049-T73 

Kic 

7475-T7351 

Kic 

7049-T7351 

Kic 

7475-T7351  (SP) 

He 

7049-T7352 

Kic 

7475-T736 

Kic 

7050-T6 

da/dN 

7475-T76 

da/dN 

7050-T7352 

Kic 

7475-T761 

Kc 

7050-T736 

Kic 

7475-T7651 

Kic 

7050-T73651 

Kic 

7475-T7651  (SP) 

Kic 

7050-T73652 

Kic 

7475(ALCLAD)-T73 

Kc 

7050-T76 

da/dN 

7475(ALCLAD)-T731 

Kc 

7050-T76511 

Ktc 

7475(ALCLAD)-T761 

Kc.  da/dN 

7075-T6 

7075-T651 

Kc,  da/dN 

Ktc.  Kc 

7475(ALCLAD)-T761 

Kc.  da/dN 

Wygonlk.  R.  H., 

"Compilation  of 

Fracture  Mechanics  Data",  Aluminum 

Company  of  America,  Alcoa  Research  Laboratories,  New  Kensington,  PA, 
Subcontract  on  F33615-73-C-5051  (June  12,  1973). 


8.22-8 


table  8-22  (con't) 


36429 


86493 


86574 


86575 


86688 


86734 


2024-T851  Ki(. 

7050-T73651  Kt,. 

"Fracture  Toughnesa  Data",  Progress  Report  on  Materials  Test  Program, 
General  Dynamics  Corporation,  Fort  Worth  Division,  Fort  Worth,  TX, 
Contract  F33615-72-C-2149  (Received  July  6,  1973). 

7050-T73651 

Deel,  0.  L. ,  Ruff,  P.  E.,  and  Mindlin,  H.,  "Engineering  Data  on  Sew 
Aerospace  Structural  Materials",  Report  AFML-TR-73-114,  Battelle- 
ColuBibus  Laboratiries,  Columbus,  OH,  Contract  F33615-72-C-1280 
(June  1973). 

7050-T73651  Kjc 
7050-T7651  Ki<. 

7475-T7651  Kig 

Figge,  F.  A.,  and  Wells,  R.  R. ,  "Advanced  Metallic  Structure:  Air 
Superiority  Flghter-Ulng  Design  for  Improved  Cost,  Weight  and  Integrlr 
Report  No.  AFFDL-TR-73-52,  Volume  III,  Northrop  Corporation,  Aircraft 
Division,  Hawthorne,  CA,  Contract  F33615-72-C-1891  (June  1973), 
with  orlgloal  data  for  da/dM  tests, 

2024-T81  da/dN 
7075-T76  da/dN 

"Rockwell  latematlonal,  8-1  Program,  da/dN  Data,  Center-Cracked 
Tension  Specimens",  Lockheed  California  Company,  Bnrbank,  CA, 

Report  LR25152  (Received  July  1973)  (Memo  from  E,  W,  Cavthorne 
dated  July  10,  1973). 


2014-T651 

2021-T81 

2024-T351 

2024-T851 

2219-T37 


Iscc 

Iscc 


Sprowls,  0.  0.,  et  al.,  "Evaluation  of  Stress-Corrosion  Cracking 
Susceptibility  Using  Fracture  Mechanics  Techniques”,  Final  Report, 
Part  I,  Aluminum  Company  of  America,  Alcoa  Technical  Center,  Alcoa 
Center,  PA,  Contract  NAS8-21487  (May  31,  1973). 


2014-T6 

da/dN 

2618-T81 

da/dN 

2024-T3 

‘'c 

7075-T6 

Kg 

2024-T351 

Kg 

7075(ALCLAD)-T6 

‘'c 

2024-T4 

’'c 

7079-T6 

da/dN 

2024-T81 

Kg,  da/dN 

7079-T651 

da/dN 

2024(ALCLAD)-T3 

Smith,  S.  H,,  "Fracture  Mechanics  Application  to  Materials  Evaluation 
and  Selection  for  Aircraft  Structure  and  Fracture  Analysis",  Report 
No.  D6-177S6,  The  Boeing  Company,  Conmtercial  Airplane  Division, 
Renton,  Washington  (July  19,  1966). 
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table  8.22  (con't) 


36842  2124-T851  da/dN 

7049- T73  da/dN 

7175-T736  da/dN 
747S-T61  K,.,  da/dN 

7475-T761  Kj..  da/dN 
7475(ALCLAI»-T61  Kg 

Babllon,  C.  E..  ac  al.,  "Mechanical  Properties,  Fracture  Toughness, 
Fatigue,  Environmental  Fatigue  Crack  Growth  Rates  and  Corrosion 
Characteristics  of  High-Toughness  Aluminum  Alloy  Forgings,  Sheet 
and  Plate",  Report  AFML-TR-73-83,  Alcoa  Research  Laboratories, 

New  Kensington,  PA,  Contract  F33615-71-C-1571  (April  1973). 

86844  7050-T7351  da/dN 

7050- T73651  da/dN 
7050-T7651  da/dN 

"Crack  Growth  Rate  Data  Generated  Under  USAF  Contract  F3361S-72-C- 
2165",  Lockheed  Aircraft  Corporation,  Lockheed-Georgla  Company, 
Marietta,  GA,  Contract  F3361S-72-C-216S,  Data  sheets  received  from 
AFFDL  August  13,  1973. 

87398  2024-T3  da/dN 

Ellis,  R.,  "Fracture  Mechanics  Studies  of  Fatigue  Crack  Propagation 
In  2024  Aluminum  Alloy  Panels  Containing  Transverse  Silts",  Report 
No,  ARL/SM  379,  Australian  Defence  Scientific  Service,  Aeronautical 
Research  Laboratories,  Melbourne,  Australia,  Department  of  Supply 
(August  1972) . 

88140  7075-T651  Kic,  da/dN 

7475-T651  da/dN 

Hall,  L.  R. ,  Finger,  R.  U. ,  and  Spurr,  W,  F.,  "Corrosion  Fatigue 
Crack  Growth  In  Aircraft  Structural  Materials”,  Report  AFML-TR- 
73-204,  Boeing  Aerospace  Company,  Seattle,  UA,  Contract  AF3361S- 
71-C-1687' (September  1973), 

88174  7050-T73651  Kig,  da/dN 

Jones,  R.  B.,  abd  Fudge,  K.  A.,  "Engineering  Design  Data  for 

Aluminum  Alloy  7050-T73651  Plate",  Report  ArML-TR-7 3-269 ,  Unlverlsty 
of  Dayton  Research  Institute,  Dayton,  OH,  Contract  F3361S-72-C-1282 
(November  1973),  with  supplementary  data  supplied  by  Russell  R. 
Cervay  on  March  20,  1974. 

88186  7050-T7351  Kjg 

"Selected  Pages  from  Materials  Section  of  Final  Report  on  Cargo/ 
Tanker  Phase  lA  (AFFDL-TR-73-51)  and  Lockheed  Report  SMN  378”, 
Sumsary  Report,  Lockheed-Ceorgla  Company,  Marietta,  GA,  Contract 
F33615-72-C-2165  (February  8,  1974). 

88468  2219-T8S1  da/dN 

Bell,  P.  D.,  "Data  Sheets  for  Constant  Amplitude  Crack  Growth 
Data  Generated  by  Grumoian  Aerospace  Corporation  for  2219-T8S1 
Aluminum  and  Mill  Annealed  6A1-4V  Titanium  Alloy  Plate",  In  letter 
to  J.  E.  Campbell  from  Grunatan  Aerospace  Corporation,  Bethpage, 

NJ,  Contract  F33615-72-C-1744  (March  15,  1974). 


8.22-10 


TABLE  8.22  (con*t) 


">V 


t; 


2024-T861  da/dN 

Daaonac,  R.  J.,  "2024-T861  Alualnua  Fraccure  Mtchanics  Tcac  Data", 
Raporc  LTR  9991-4076,  Spact  Division,  Rockwall  Incarnaclonal 
(January  1974) . 


2024-T851 

2024.T8S2 

2a9-r851 

7050-T73 

7050-T736S1 

7075-T7351 


7075-T73511 

7075-T7352 

7075-T7651 

7075-T765U 

7175-T73652 


"B-1  Prograa  da/dN  Oaca  for  Aluoinua  Alloya",  Rockwall  Incarnaclonal 
Corporaclon,  aaaorandta  co  H.  D.  Horan  from  E.  W.  Cawchoma,  Baccalle's 
ColuBbua  Laboracorlaa  (April  3,  1974). 

6061-T6  Ki.gg 

Gllbraach,  W.  P.,  and  Adaaaon,  M.  J.,  ”Tha  Scraaa  Corrotion  Suacapciblllcy 
of  Savaral  Alloya  In  Hydrazlna  Puals”,  NASA  Tachnical  Noca,  Raporc  NASA 
TN  0-7604,  Aaaa  Raaaarch  Cancar,  Moffacc  Plaid,  CA  (Pabruary  1974). 

2124-T8S1  Kig 

Fudga,  R.  A.,  and  Jonaa,  R.  E.,  "Englnaarlng  Daslgn  Daca  for 
Alualnum  Uloy  2124>T8S1  Thick  Placa",  Raporc  APm.-TR-73-310, 

Unlvaralcy  of  Daycon  Raaaarch  Inacicuca,  Daycon,  OH,  Concracc 
F33615-72-C-1282  (January  1974). 

2024-T351  Ktc 
2024-T851  K-. 

2024-T852  Rig 
2219-T851  Ric 
707S-T7631  Ric 

"Rockwall  Incarnaclonal,  B-1  Prograa  Fraccura  Toughnaaa  Daca  of 
Auguac  3,  1974",  wlch  aaaorandna  from  E.  W.  Cawchorna  co  H.  D.  Horan 
of  Baccaila's  Col«abua  Laboracorlaa,  (Auguac  5,  1974). 


2024-T831  R^j.,  da/d« 


Rrupp,  W.  E.,  VlMar,  F.  I..  Pacclc,  D.  E..  and  Hoappnar,  D.  U. , 

Oaca  Sbaaea  for  Pinal  Raporc  on  "Invasclgaclon  of  cha  Effaces  of 
Scraaa  and  Chaalcal  Envlroiaanca  on  cha  Pradlcclon  of  Fraccura  In 
Alrerafc  Scruccural  Hacarlala",  Rya  Canyon  Raaaarch  Laboracory, 
Lockhaad-Callfomla  Company,  Burbank,  CA,  Concracc  F33615-71-C-1688, 
daca  shaaca  racalvad  Occobar  21,  1974. 

7050-T736  Ric 
7073-T763U  Rjg 

HeCarcy,  J.  E.,  ac  al.,  "Advancad  Hscalllc  Scruccura:  Cargo 
Fuaalaga  Oaalgn  for  laprovad  Coac,  Walghc,  and  Incagrlcy",  Raporc 
AFTI)L-TR-73-S3 ,  Boalng  Conarclal  Alrplana  Coapany,  Saaccla,  WA, 

Concracc  P33615-72-C-1893  (Juna  1973). 

7030-T736  da/dN 
7030-T73631  da/dN 
7030-T7631  da/dN 
7473-T631  da/dN 
7473-T7631  da/dN 

Walls,  R.  R. ,  "Naw  Alloys  for  Advancad  Macalllc  Flghcar-Wlng  Scruccuras", 
Norchrop  Corporaclon,  Alrerafc  Olvialon,  Hawchome,  CA,  AIAA/ASME/SAE 
ISch  Scruccuras,  Scruccural  Dynaalcs  and  Macarlals  Confaranca, 

Laa  Vagas,  MV  (April  17-19.  1974) 


8.22-11 


TABLE  8.22  (con't) 


2048-T851  Kjc.  da/dN 
:219-T852  da/dN 

7050-T7351  Kic.  da/dM 
7475-T7351  da/dN 

Brownhill,  0.  G.  ,  ec  ai.,  "Exploracory  Development:  for  Design  Data 
on  SCruccural  Aluminum  Alloys  in  Represencative  Aircraft  Environments" 
Alcoa  Laboratories,  Alcoa  Center,  PA,  Contract  No.  F33615-74-C-5089, 
Report  No,  AFML-TR-77-102,  July  1977. 


2020-T651  da/dN 
7075-T6510  da/dN 
7075-T73510  da/dN 
747S-r651  da/dN 

Data  Shaets  Containing  Fatigue-Crack  Growth  Rate  Data  Near  the 
Threshold  on  Aluminum  Alloys  2020,  2024,  and  7475,  sent  from 
R.  J.  Sued,  Aluminum  Company  of  America,  ATC,  February  1982. 

7475-T651  da/dN 

FCGR  Data  Sheets  for  Aluminum  Alloy  747S-T651  Plate,  Received  from 
R.  J,  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982. 

7050-T76511  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  70S0-T76S11  and  T73511,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 

7075-T651  da/dN 
7075-T6510  da/dJJ 
7075-T7351  da/dN 
7075-T73510  da/dN 

FCGR  Data  Shaets  on  Aluminum  Alloy  7075-  Conditions  T651,  T6510, 
T73SI,  T73S10,  Plates,  Bars,  and  Extrusions;  Received  from  R.  J. 
Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories,  August  1982. 

7050-T73511  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7050-T73511  Extrusions,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America.  Alcoa  Laboratories, 
August  1982. 

7050-T7351X  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  705O-T7351X  Extrusions,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982, 

7050-T7651X  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7050-T7651X  Extrusions,  Received 
from  R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 


8.22-12 


TABLE  8.22  (con't) 


L:4wai%3U!Aii2iiLSi 


AL009  7475-T7351  da/dN 

FCCR  Daca  Sheets  on  AXuminun  Alloy  7i75-T7351  Place,  Received  from 
R.  J.  Buccl,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982, 

ALOlO  2024-T351  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  2024-T351  Plate,  Received  from 
R.  J.  Bucci,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982. 

ALOll  2324-T39  da/dN 

FCCR  Daca  Sheets  on  Aluminum  Alloy  2324-T39  Place,  Received  From 
R.  J,  Bucci,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982. 

AL012  7050(ALCLAD)-T76  da/dN 

FCCR  Data  Sheets  on  Aluminum  Alloy  7050-T76  (ALCLAD),  Received 
from  R.  J.  Bucci,  Aluminum  Company  o^  America,  Alcoa  Laboratories, 
August  1982. 

AL013  7050-T73651  da/dN 

FCCR  Data  Sheets  on  Aluminum  Alloy  7050-T73651  Plate,  Received 
from  R.  J.  Bucci,  Aluminum  Company  of  America,  Alcoa  Laboratories, 
August  1982. 

AL014  7150-T651  da/dN 

FCGR  Daca  Sheets  on  Aluminum  Alloy  7150-T651  Plate,  Received  from 
R.  J,  Bucci,  Aluminum  Company  of  America,  Alcoa  Laboratories, 

August  1982, 

ALOIS  7050-T73651  Kjg 

7050-T73652  Kig,  da/dN 

7050-T76  da/dN 

FCGR  Data  Sheets  on  Aluminum  Alloy  7050-T73651  Place  and  7050-173632 
Forging,  Received  from  R.  J.  Bucci,  Aluminum  Company  of  America, 

Alcoa  Laboratories,  August  1982. 

BLOOl  7010-T73651  K^c-  >^1300 

Deal,  0.,  "Engineering  Data  for  New  Aerospace  Materials",  Baccelle's 
Columbus  Laboratories,  Columbus,  OH,  Contract  No.  F3361 5-78-C-5040 , 
Report  No.  AFWAL-TR-80-4103 ,  July  1980. 

BL002  2124-T851  da/dN 

7075-T7351  da/dN 

7475-T7351  da/dN 

Ruff,  P.  E.,  and  Smith,  S.  H..  "Development  of  Mll-Hdbk-3  Design 
Allowable  Properties  and  Fatigue  Crack-Propagation  Daca  for  Several 
Aerospace  Materials'',  Baccelle's  Columbus  Laboratories,  Columbus,  OH, 
Contract  No.  F33615-75-C-5063,  Report  No.  ArML-TR-77-162,  October  1977. 


TABLE  8.22  (con't) 


BUOOl  2014-T6  da/dN 

202i-r3511  da/dN 

7075-T6  da/dN 

7075-T6511  da/dN 

7079-T6  da/dN 

7178-T6  da/dN 

Horsley,  J.  J.  ,  and  Harris,  C.  E, ,  ''Durability  and  Damage  Tolerance 
Assessment  (DADTA)  of  8-32  G/H  Structures,  Task  II,  Damage  Tolerance 
Assessment  Final  Report",  Boeing  Company,  Wichita,  KS,  Contract  No. 
F11601079-C-1515,  Document  No.  D3-11560-3  June  1980, 

BW002  2029-T351  da/dN 

7075-T6  da/dN 

7178-T6  da/dN 

Lambert,  G. ,  Mecham,  P.,  and  Mah,  T.,  "Durability  and  Damage 
Tolerance  Assessment  (DADTA)  of  B-32  G/H  Structures,  Task  III, 
Individual  Airplane  Crack  Growth  Tracking  Program",  Boeing  Company, 
Wichita,  KS.  Contract  No.  F34601-79-C-2258 ,  Document  No.  D3-U560-6, 
November  1981. 

BW005  2024-T3511  da/dN 

Watson,  K.  R. ,  "Weapons  Bay  Durability  and  Damage  Tolerance 
Analysis",  The  Boeing  Company,  Wichita,  RS,  Contract  No.  F33657-78-C- 
0108-PZ0036,  Document  No.  0361-40041-1,  September  1980. 

BW007  2024-T3511 

Hananel,  A.,  Watson,  R.,  Rnoff,  R.,  and  Sherrlck,  G.,  "Fracture 
Mechanics  Testing  of  B-32/CMI  Materials”,  Final  Test  Report,  The 
Boeing  Company,  Wichita,  RS,  Contract  No.  F33657-78-C-0108-PZ0036, 
Document  No.  D361-11197-1,  December  1978. 

DAOOl  2024-T351  R-curve.  da/dN 

7075-T65U  R-curve,  da/dN 

7475-17651  R-curve,  da/dN 

Fatigue  Crack  Growth  Race  Data  Sheets  on  Alumlnvim  Alloys  2024,  7010, 
7050,  7075  and  7475,  Stainless  Steel  Alloys  17-4PH  and  17-7PH, 
and  Alloy  Steels  4340,  A286,  H-11,  H7-180  and  12-9-2,  Sent  from 
Paul  Abelkls,  Douglas  Aircraft  Company,  McDonnell  Douglas  Corporation, 
Long  Beach,  CA,  March  1982. 

EFMOl  2024-T3  da/dN 

7075(ALCLAD)-T6  da/dN 

Mackay,  T.  L. ,  "Fatigue  Crack  Propagation  Rate  at  Low  Delta  K 
of  Two  Aluminum  Sheet  Alloys  -  2024-T3  and  7075-T6",  Engineering 
Fracture  Mechanics,  Volume  II,  p  753-761,  1979. 

FROOl  2024-T3  da/dN 

2024-T351  da/dN 

Fatigue  Crack  Growth  Race  Data  on  2024  Aluminum  Sheet  and  Plate, 

Data  sent  from  J.  Arrlghi,  Fairchild  Republic  Company,  Farmlngdale, 

NY,  March  4,  1982. 

IDOOl  Raarlela,  W.  T. ,  and  Nordqutst,  F.  C. ,  "Precision  Aluminum  Forgings 
Test  Program  for  the  F-16  Airplane",  General  Dynamics,  Fort  Worth 
Division,  Report  No.  16  PR678,  April  1978. 


TABLE  8.22  (con't) 


CD002 


GD003 


GD004 


GD005 


GD006 


GD008 


GOO  11 


LGOOl 


LC002 


7175-T7354  da/dN 

Kaarlela,  M.  T.,  and  Nordquiac,  F.  C.,  "Crack  Growth  Rate  (da/dN) 
Characteristics  of  7175-T7354  Bulkhead  Forgings",  General  Dynamics, 

Fort  Worth  Division,  Report  No.  16  PR721,  June  1977, 

2124-T851  da/dN 

Kaarlela,  W,  T. ,  "2124-T851  Metals  Allowables  Testing",  General 
Dynamics,  Fort  Worth  Division,  Report  16  PR850,  October  1978. 

2024-T62  da/dN 
2024-T81  da/dN 

Wolnaski,  Z,  R.  ,  "2024-T81  and  -T62  0.125-Inch  Sheet  Metal  Allowables", 
General  Dymanics,  Fort  Worth  Division,  Report  No.  16  PR853,  October  1978. 

2024-T62  K<,-  R-c“rva 

2024-T81  Kj,,  R-curve 
7475-T7351  K^,  R-curve 
7475-T7651  K^,  R-curve 

Margolis,  W.  S.,  and  Nordquisc,  F.  C. ,  "Plane  Stress  Fracture 
Toughness  (K^)  of  Aluminum  Alloy  7475-  One  Half  Inch  Place  Tampers 
-T7651  and  -T7351  and  of  Aluminum  Alloy  2024  -  One  Eighth  Inch  Sheet 
-TSl  and  -T62  Tamper",  General  Dynamics,  Fort  Worth  Division,  TX, 

Report  No.  16  PR889,  February  1978. 

7475-T7351  K,,.  da/dN,  K, 

7475-T7651  da/dN, 

Margolis,  W.  S.,  ”?-16  Material  Test  Allowables  for  Aluminum  Alloy 
7475,  3.0"  Plate  -T7351  Tamper  and  0.5"  Plate  (92"  Width)  -T7651 
Temper  and  -T7351  Temper",  General  Dynamics,  Fort  Worth  Division, 

Report  No.  16  PR926.  April  1978. 

7075-T73  da/dN 

Margolis,  W.  S.,  "F-16  Material  Test  Allowsbles  of  Aluminum  Alloy 
Forgings  7075-T73  and  7049-T73",  General  Dynamics,  Fort  Worth 
Division,  Report  No.  16  PR9.'6,  July  1978, 

2124-T8S1  K^c*  ‘'c’ 

7475-T7351  K^.  R-curve 

Margolis,  W.  S.,  "Plana  Stress  (Kc)  Fracture  Toughness  of  Thin 
Elements  from  Thick  Plats  of  2124-T851  and  7475-T7351  Aluminum 
Alloys",  General  Dynasiics,  Fort  Worth  Division,  Report  No.  16  PR1287  , 
October  1979. 

7175-T735U  K,., 

Carter,  F.  J.  et  al.,  "C-5A  Wing  Modification  Program  -  Material 
Characterization  Program  -  7175-T73511  Extrusions  Final  Report", 
Lockhssd'^eorgia  Company,  Marietta,  GA.  Contract  No.  F33657-75- 
C-0178,  Report  No.  LG75ER  0186-2.  September  1977. 

7050(ALCLAD)-T76  K,, 

7475(ALCLAD)-T61 

Fuselage  Materials  Teats  -  Data  on  Aluminum  7Q50-T76  and 
7475-T61  Materials  -  sent  from  E.  J.  Batch,  Lockheed  Georgia 
Company,  Marietta,  GA,  October  1982. 


8.22-15 


TABLE  8.22  (con't) 


LG003 


MA002 


MA005 


MA006 


7175-T73511 

7175-T76SU 

Wygonik,  R.  H. ,  "Evaluation  of  the  R-curve  for  Fracture  Toughness 
Quality  Assurance  Testing  of  Thin  7175  Aluminuin  Extrusions",  Alcoa 
Laboratories,  Alcoa  Center,  PA,  for  Lockheed -Ceorgia,  Contract 
PO-RW18554,  December  1981. 

2124-T851  Kj(..  da/dN 

7I75-T73652  K^c.  da/dN 

Fracture  Toughness  of  Ti-6Al-4V  Plate  and  Forging,  Aluminum  2124- 
T851  Plate  and  7175-T73652  Forging  and  Fatigue  Crack  Growth  Race 
for  Ti-6Al-4V  Place  and  Forging,  Tl-6Al-6V-2Sn  Extmslon,  Aluminum 
2124-T851  Place  and  Aluminum  7175-T73652  Forging,  Data  submitted 
by  D.  L.  Rich  of  McDonnell  Aircraft  Company,  St.  Louis,  MO, 
Attachment  #2,  Received  March  12,  1982. 

7050-T7651  da/dN,  Kx,cc 
7075-T7351  da/dN,  Kjgcc 

7175-T73652  Kic.  da/dN, 

7475-T7351  Ki^. 

Garland,  K. ,  and  Krleg,  J.  F. ,  "Final  Report  -  Basic  Fracture 
Data  for  F-18  Materials",  .McDonnell  Aircraft  Company,  Sc.  Lou.s,  MO, 
Report  No.  3  NA-66-7KW,  Attachment  #5,  March  1977. 

7075-T7351  da/dN 


Garland,  K.,  and  Krieg,  J.  F.,  "Evaluation  of  the  Effect  of  Material 
Cyclic  Softening  and  Hardening  on  Crack  Initiation  Life  and  Crack 
Growth,  with  and  wichotic  Overloads,  as  a  Fonction  of  Stress  Ratio", 
McDonnell  Aircraft  Comapny,  St.  Louis,  MO,  April  1978. 

MA007  7049-r7351  da/dN 

7075-T6  da/dN 

Garland,  K.,  and  Krieg,  J.  F. ,  "Environment  Load  Interaction  Effects 
on  Crack  Growth",  McDonnell  Aircraft  Company,  St.  Louis,  MO, 

Report  No.  703-116,  June  1978. 

MA008  7075-T6  da/dN 

7075-T651  da/dN 

Garland,  K.,  and  Krleg,  J.  F. ,  "Evaluation  of  Stress  Level  Effects 
Under  Plane  Stress  and  Plane  Strain  Conditions",  McDonnell  Aircraft 
Company,  St.  Louis,  MO,  Report  No.  TR  301-346,  tM  256-5597,  July  1979, 

MA009  7075-T6  da/dN 

7075-T651  da/dN 

Garland,  K. ,  and  Krieg,  J.  F. ,  "Evaluation  of  Crack  Growth  Gages 
for  Service  Life  Tracking  Program",  McDonnell  Aircraft  Company,  Sc. 
Louis,  MO,  Report  No.  TR  703-325,  TM  256-5298,  December  1978. 

MAOll  7075-T651  Kic.  da/dN 

7075-T7352  Kjc,  da/dN 
7079-T6  da/dN 
7178-T651  da/dN 

"Final  Report,  F/RF-4C/D  Damage  Tolerance  and  Life  Assessment 
Study  -  Volume  II",  McDonnell  Aircraft  Company,  Sc.  Louis,  MO, 

Contract  No.  AfSC  F33657-73-A-0062 ,  Report  No.  MDC  A2883,  February  197 


8.22-16 


TABLE 


8.22  (con't) 


MA012 


HDOOl 


MPCOl 


MROOl 


NCOOl 


NC002 


NC003 


r07  5-T651  Kjj.,  da/dN 
:075-T7352  Kj  .  da/dN 
7178-T76  da/dN 


"Model  F-4E  Slacted  Airplane  Fatigue  and  Damage  Tolerance  Assessment, 
Volume  11",  McDonnell  Aircraft  Company,  St.  Louis,  MO,  Contract  So. 
F33657-73-A-0004-0015,  Report  No.  MDC  A3390,  July  1975. 


2219-T851  Kic 
2219-T852  Kjj, 

Davis,  R,  J.,  and  Rovie,  R.  A.,  "Mechanical  Properties  of  SRB 
Rolled-Ring  Forgings  and  Large  Hand  Forgings",  McDonnell  Douglas 
Astronautics  Company,  Huntington  Beach,  CA,  Report  MDC  08545,  June  1980. 


2024-T851  Kr 
2024-T8510 
2124-T851 
2219-T851  Kjc 
2419-T851  Kj. 
7075-T651 
7075-T6510  K, 
7075-T6511  IL. 
7075-T7351 


7075-T7651 

7075(ALCLAD)-T7651  K- 
7079-T651  Kic 

7079-T851  K, 

7175-T765U  Kic 

7178-T7651  Kr 

7475-T651  K- 

7475-T7351 


Collis,  S.  F. ,  et  al. ,  "Fracture  Toughness  Data  Bank  for  Aluminum 
Alloy  Mill  Products",  Aluminum  Company  of  America,  Alcoa  Laboratories, 
Alcoa  Canter,  PA,  Data  Submitted  by  Alcoa,  Reynolds  Metals,  Kaiser 
Aluminum,  and  Martin  Marietta  Aluminum  and  Prepared  for  Metal 
Properties  council,  Inc.,  August  1979. 


7075-T651  da/dN 
7075-T7351  Kjg,  da/dN 
X7090-T7E69  da/dN 
X7091-T7E70  da/dN 


"Damage  Tolerant  Test  Data  on  X7090,  X7091,  and  7075  Aluminum", 
Materials  Research  Laboratory,  Inc.,  Glenwood,  IL,  Under  Contract 
to  AiWADCOM,  (DAAia0-79-C-0278) ,  Received  June  1982. 

705O-T736  K^c 
7050-T73651  Ktc 
7149-T735U  Kic 

Plane  Strain  Fracture  Toughness  Data  Secs  on  Aluminum,  Steel  and 
Titanium  Alloys,  Data  Sent  from  P.  C.  Porter  of  Northrop  Corporation, 
March  1,  1982. 

7050-T736  da/dN 
7050-T73651  da/dN 
7075-T73SI  da/dN 
7149-T735U  da/dN 


Fatigue  Crack  Growth  Rate  Data  on  Aluminum,  Steel  and  Titanium 
Alloys,  Data  Sent  From  P.  C.  Porter  of  Northrop  Corporation, 

March  1,  1982. 

2024-T851  IL.  ,  da/dN 

2124-T851  Hit.  da/dN 

705O-T73651  Kic 
7075-T7351  da/dN 

Chanani,  G.  R. ,  ec  al.,  "Methodology  for  Evaluation  of  Fatigue 
Crack-Growth  Resistance  of  Aluminum  Alloys  Under  Spectrum  Loading", 
Northrop  Corporation,  Aircraft  Division,  Hawthorne,  CA,  Contract 
No.  N00019-80-C-0427,  April  1982. 


TABLE  8.22  (con't) 


RAOOL 


R,\002 


RA003 


RA006 


RA005 


iU006 


RA007 


RA008 


RA009 


RAOlO 


;i24-T851 

SuT-Tiarv  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile 
Tests-Revnolds  Metals  Companv,  Metallurgical  Research  Division, 
Richmond,  '.'A,  Project  36-KFP-3M04,  September  1978  -  'une  1980. 

2124-T851  Kic 

Summary  of  Plane-Strain  Fracture  Toughness  and  Notch— Tensile  Tests- 
Reynoids  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  38-KFP,  November  1978, 

7475-T7351  Kj;. 

Summary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile 
Tests-Reynolds  Metals  Company,  Metallurgical  Research  Division 
Richmond,  VA,  Project  38KFN-7475  Alloy,  March  1978  -  November  1978. 

7475-T7351 

Summary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tests- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  37-KrN-7475  Alloy,  August  1977  -  December  1977. 

7475-T7351 

Suattary  of  Plane-Strain  Fracture  Tougnness  and  Notch-Tensile  Tests- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  38-KFN-3M04-7475  Alloy,  May  1980. 

7475-T7351  Kig 

Sumaury  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tests- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  38-KFP-7475  Alloy,  September  1977  -  November  1977. 


7475-T7651  Kic 

Sumaary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tests- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  37-KFP-7475  Alloy,  1977, 

7050-T73651 

Suanary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tests- 
Reynolds  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA,  Project  37-Krp-7050  Alloy-T7365l ,  January  1979 

7050-T73651  Kig 

Summary  of  Plane-Strain  F.acture  Toughness  and  Notch-Tensile  Tests- 
Reynolda  Metals  Company,  Metallurgical  Research  Division,  Richmond, 
VA.  Project  37-KFM-7050  Alloy-T73651 ,  1977, 

7050-T73651 

Sunary  of  Plane-Strain  Fracture  Toughness  and  Notch-Tensile  Tests- 
Reynolds  Metals  Company,  Metallurgical  Ressarch  Division,  Richmond, 
VA,  Project  38-ICrP-7050  Ailoy-T7365l ,  1977  . 


TABLE  8.22  (con't) 


RI002 


RI003 


RI006 


(n)002 


UD003 


UD004 


UDOOS 


UD006 


7178-T6S1  <l*/dN 

Dac«  Shaacs  Containing  Facigua  Crack  Growth  Race  Data  on  7178-T6S1 
Aluminum  Plata  Suppllad  by  J.  Scolpaacad,  Rockwell  International, 
North  American  Aircraft  Division,  March  1982. 

2219-T8S1  da/dN 

Chang,  J.  8,,  and  Scolpaacad.  J.  H. ,  "Improved  Hachods  for 
Predicting  Spectrum  Loading  Effects  -  Phase  I  Report,  Volume  II  > 
Test  Data”,  Rockwell  Intecnational  Corporation,  Los  Angeles  Division, 
Los  Angeles,  CA,  Report  AFFDL-TK-79-3036.  March  1978. 


2024-T8S2 

7075-T73 

*^Iscc 

2124-T831 

*^Iscc 

7075-T7351 

*^Iscc 

2219-T8S1 

^Tacc 

7075-T73311 

l^lscc 

7049-T7332 

^IlCC 

7075-T7651 

^lacc 

7050-T73631 

7173-T73632  Kx,cc 

Ferguson,  R.  R. ,  and  Berryman.  R.  C.,  "Fracture  Mechanics  Evaluation 
of  8-1  Kacarlala”,  Rockwell  Incemacional,  8-1  Division,  Los  Angelas. 
CA,  Contract  Ho.  F336S7-70-C-0800,  Report  Mo.  AFML-TR-76-I37, 

October  1976. 

7010-T736S1  ds/dH 

Cervay,  R.  R. ,  "An  Empirical  Model  for  Loading  Ratio  Effect  on 
Fatigue  Crack  Growth  Race  Data",  Univeriscy  of  Dayton  Research 
Inacitute,  Dayton,  OH,  Contract  No.  F33615-80-C-S011 ,  Report  Ho. 
AFHAL-TR-81-4140,  November  1981. 

7010-T73631  Kig,  da/dN,  Kj.gg 

Cervay,  R.  R. ,  "Mechanical  Property  Evaluation  of  Almlnum  Alloy 
7010-T73651",  University  of  Dayton  Research  Inscicuce,  Dayton,  OR, 
Contract  No.  F33615-78-C-5002,  Report  No.  APWAL-TR-80-A094 ,  July  1980. 

2419-T891  Kxe. 

Ruschau,  J.  J. ,  "Machanical  Property  Data  for  Aluminum  Alloy 
2A19-T8S1  Plata",  University  of  Dayton  Research  Inscicuce,  Dayton, 

OH,  Contract  No.  F33613-76-C-5024,  Report  No.  AFML-TR-75-136, 

Septamber  1973. 

2124-T831  Kxc>  <i«/dN 

Ruschau,  J.  J.,  "Complete  Fatigue  Crack  Growth  Race  Curves  for 
Aluminum  Alloy  2124-T851  Including  Typical  Crack  Growth  Models", 
University  of  Dayton  Research  Inscicuce,  Dayton,  OH,  Contract  No. 
F33613-78-C-5002,  Report  No.  AFML-TR-78-155,  November  1978. 

2024-T3  da/dN 
7073-T73  da/dN 

Ruschau,  J.  J.,  "The  Effect  of  Negative  R-Raclo  on  Fatigue  Crack 
Growth  Race  Properties  for  Aluminum  707S-T73  and  2024-T3",  University 
of  Dayton  Research  Inscicuce,  Dayton,  OH,  Contract  No.  F3361S-78-C- 
3002,  Technical  Memorandum  UDR-TM-80-07 ,  March  1980. 


TAIU  8.22  (con't) 


0)009 


UfiOlO 


WAOOl 


2024-T3S1  dA/dM 

C*rvay,  t.  K. ,  "Aa  taplrlcal  Medal  for  Load  Racio  and  Tasc 
Taaparacura  Cffacea  oe  cha  Facltua  Crack  Crowch  Rata  of  Alualnue 
Alloy  2024-T33r't  Uelvaralcy  of  Daycon  Raaaarch  Inaclcuca,  Oaycon, 
OH.  Conerace  Mo.  r3361S-«0-C-30U.  Rayorc  No.  ArWAL-TR-82-402S. 
.March  1932. 

2219-T8S1  da/dM 

Millar,  M.  S.,  aed  Callathar,  J.  P..  "An  Analyala  of  Savaral 
Faeigua  Crack  Crowch  Raca  (FCCH)  Daacrlpcioaa",  UnlTorslcy  of 
Oaycoe  Raaaarch  tnaclcuca.  Daycee,  OH. 

7049.T73511  Ki- 
7050-T73511  Ki-,  da/dM 
7075-T73S11  Kjc.  da/<» 

Paerak,  C.  J..  "Cffacea  of  Purity  Laval  on  cha  Machanlcal  Proparclta 
of  7000>Sarlaa  AlualouB".  Air  Perea  HrlRhe  Aaroaaucleal  Laboracorlaa 
(AKAL/HLSA) .  Air  Perea  Syacaa  CcMaed,  UPaTB.  OH,  Project  No. 

2418.  April  1980. 


i 
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